<eeene 


on 
ere i 
pty toed 
Ueae 
aietrso ye) 
Ook) 


Peery 


Pr 
rire eke a tee 


sae 


Serer eee tek ta a 


aa) 
irk mie 


et ok i 


<a eee 


et Sen ee ON 


ae ee 
Perec neat irl 


e* 


Pent rete 
Ast 408 
Serres ear) 


pe brerge hte tee 
eta od 


ee 


rece 


% 


ree 


* 


Sie eee 


“ ee 


eaties 
Cee eee eet 


Corer SON Ue Oe eee Se 


Per ee So eR re a 


a 


Srheir) 


4 


. sete 
Chora 


ca varboe recs eres 
“I Pore rrr 


ee te th a 


ent 


<Any me 
ree ees fas teal pea re ee! 


“oe Cone as 


; an 
errere se aoe ees 


~ 


Se 
See nn 
= ae to tee 


- 


we eet 
z eel 
Sarr eerie bets tebe hs 
a sapeeretreriey yf 


ee 

on ! 
v9 8 

eae s 


eer trae ee) 
arte Kore! 


rk 


coos 
“eae ee ee 
ae eee 


CR a nares 
eae 
.* 


ae 9 fee ne 


Sere ree 
inthe 


+7384 


Sire rte tr te ia) 

ee ey ees 
reer) 

7 


te ve Oe 
ta 


Gro tener ee td 


Per ee TO hase. 


an pin re eg te oe ae Oe ek 


ee 
49085 


6. 8 It aye See 


. 

Leatase! 
eye 

tna 


Sa ere eee ewe ee 
cere eta ee! 
ane enw 


ee” 


a 
oe 


ae 


Peres 
Pee 
Saleserese ane 


BS 
Pathe pt 
4 
r 
oo 


* 
“+ 
(pte 
23 
aes) 
333 


. 


*. 
4 
ads 
3*, 


. 
° 


+ 
ate. 
333 


2 
> 


a 
“¢ 


+ 


’ 
oS 
o 


2 
oe 


= 
3 


= 
° 
_ 


= 
,> 


a 


bert 
25452 5 


> 


ae 
: 


¥ 


: 


rs 


ek tee ee 


a. 


fr 
tits a 


> 
te 


: 
3 


ort 
ester et on 
Perera re 
Poe 0 tesa! 
Serietr ri pose tered, Ses 
Sy neta Short heeded 


xe 
ty 
* 


weer rrr rte hire! 
icra 


3 


piv ete ee eel 
ae 
ain Pe 


bs 
) 
ti 


ele ee re tk Tt 
na hece eee ot mw eernre 


acy 
Ot 
2 o3 


in 
ae 
ay 


> 
* 


ey ee eh Ne te Oe 

ee ek oS nek ow eos om chee 
Serr ewt ter Ct tte) 
SPER SS Aiea ee 
tod 90 ce tee oN Pere yet 
Po epee ys ra dee ca ry 8 et 8 


Gj 
La 


i; 
: 


Reyne eer et 
Pemerer eerie to ee ae) 


* 
3 


s 
3 
24 
- 
. 
2 


. 
Re th 


ts 


ene are te 
ese tt tes 
ana Oe eS 


SSAA AS te os ew toh - 


Mere ek St Se Sn 


i} 
. 
‘ 
: 
eH 


¥ 
F 
bt 
23 
# 


* 
. 


i 
4 


i 
it 
ty 

Hteet 


2 

bee 
> 

re) 


8 


4 
. 
*. 


r 
35 
; 
iS 
oa 
3 
P 
> 


Fi 
: 
sf 


rt 
+ 
cr 
oe 

ey 


ihe n 28 ton 
ae nee ee 
ET me Oe hk sayele 


33 
23 
a 
c 
> 
ey 
2 


2 
. 


; 
bt 


* 
2 


.% 
2 


3 
bit 
2 
3 

ay 
* 


Let 


* 
. 
t 
2 
3 


Sener ics. ts 


.) 
3 

a4 

3s 

. 

: 

* 


> 
’ 


re 


H 
r 
> 
2 
43 
o 
2 
* 
* 
rs 


it 
wa 

ae 

33 
= 
ba 


+ 
+ 
. 
7 
3 
+ 
* 
- 

* 


eS! 
i} 
# 


+ 
. 
. 
#! 


te 


> 
~ 


> 
ib 
o 
‘% 
i 


5} 
at 


be 
é 
r 
FI 
3. 
A 
ba 
fe 
r} 
Hi 
7 


3 
o 
£} 
2 


33 
i 
3 
52% 
+ 
fs 
fy 
oto 
rel 
if 
2 
42 
3 
33 
r 
¥ 


2 


catitl 
pee 
ste 
. 

ten 


pants 
Se ee gt 
Pere errno ek em 


: 
a 
a 


Pierre Toe letabae 


% 
= 
CG 
= 
< 
* 
’ 


; 
> 
i 
; 
a2 
3 
> 
: 


* 
3 
» 
3 
3 


4 


) 
+ 
j 
‘ 
3 
* 
33 


. 
2 
’ 
is 
cl 
et 
& 
x 
ay 
ete 
ri 
vorks 
StS, 
i 
t) 
rh 
3 


rs 
aia! 
32 
ae 
ae 
s 


*, 


; 
. 
+ 
+; 
3, 
+ 
4 
3s 
; 
fine 
5 
. 
3 
Re 
* 


? 
* 


2 


a 
33 

ri 

¥ 

3 

ia} 
3% 
HS 

> 

rs 

2 

> 

He 
te 


¥ 


+ 
: 
$ 
‘ 
e 
ts 
ts 


ve 


o 


Ps 
3 
rf 
2 
5 
ets 


ips Aue 16-7080 el te wee IO. 
Sane es ce ee a 
1 AAG A ON ta OOO . 
ky 0 eet 
SRI Me a Tati 
Bereta mentee toe ree ee 
Shek Sitetee we on eee ee 
Sates 
re eC Eo) 1 
Ana 1A ah oe pe RT TR Aw a 
na a ome a 
Saree kee 
ee a 
ei eo 
Pied ae eo AR 
wanton ca ee 
earth Stet tele 
ab 


+ 
+ 
3 
cS 
3 
‘ 
+ 

3 

> 


a8 
oi 
st 
By 
2 
a 
os: 


s 
a 
oat 
= 
> 


9 1 vm ae Th om 
a 
rere ae 
Lt 406 9 


% 
5a 
> 
.} 
2 
H 

H | 
ie 
3 
33 

. 
cet 
2s 
3 
% 
. 
.) 


+ 
, 
3 


* 
3 
z 
'$ 
: 
2 
> 
233; 
< 
+ 
te 
Te 


: 
* 
i 


ee oe ee, 
vr Mette pred 


4 
/ 
i 
? 
3 
i 
: 
U 
3 
3 
' 
2. 
* 
¥ 


. 
+ 
* 
se 
5 
‘ 


: 
} 
% 
us 
tie 
its 
35%. 
5 
+ 
oot 
44 


* 
‘ 
2 
‘ 


i 

sl 
abe 
i 


> 


3 
4 
Ui 
% 
ry 
? 
. 
+ 
= 
+ 
ae 
ut 
ie 
an 
FS 
* 


: 
et 
a 
& 
2 
3 
z 
* 
. 
é 
* 
$ 
7 
3 
. 
4¢ 
te 
hehe 
ah 
7 
a 
rh) 
oh 


rs 


é 
2 
4 


.? 
ee 


tS 
a 


ny 
oan tert sm | ba 
Peet Sele hated 
ees rete rae, 
err ae 


Fe 
3% 
i 


a3 

: 
tH 
a 
et 


: 
+ 
ee % 
Sissy} 


+ 
, 
Uy 
+ 
3 
3 
3 
H 
4 
35 
5 
33 
349 
is 
i 
355 
+i 
te 
+) 
+ 
a 
2 
* 
.! 


: 
2 
2 


ee we 


5 
‘ 
+ 
¥ 


a 
sit 
$3 
iG 

: 

i 

% 

> 

H 
Ue 
+ 
re 

+ 
By 
Ts,e: 


i 
Aut 


Ae 
at 


Hi 
"2 


U 
# 
+ 
* 
? 
3 
‘7 
i 
* 
ci 
3 
a 


4 
3 
i 
3 

s 
te 
? 
5 

7 
2 

ct) 
if 

2 
f? 
‘te 

; 
* 
a # 

ey 
2 


Saran te 
ee Sern (0 He OUR 
Perey LL, 


ere 
2 me oe oh O 


of 
J 
°F 
3 
5 
H 
; 


De Ta th tek Sere bie een) 
yess pe seterm Tosa, ta ol ow 


+ 
* 
. 


? 
H 
; 
‘ 
A 


: 
Pte 
2 


; 
gs 


FS 

a7 

re 
¥ 
. 
i 
f 
4 
2 
2 
Fi 
7 


; 
oe 
3 
i 
Dt 
3 
4 
+ 
z 
3 
H 
4 
* 
* 
.] 
i 
i 
iH 
is 
hs 
$ 
35 
b 


= 


A 
i 
3 
7 
FS 
a 
¥ 
‘4 
as 
4 
ri 
5 
3 
FS 
i 
7 
? 
3 
1 


peer re Sot tate 
prior ites ~ 
Wwalucyoreihteceee nse 
sa. 50, 18M awn ancras 
Sane eee 


; 
t 
2 
i 
2 
> 
3, 
3 
; 
3 
La 
t) 
4 


y 
$3 
: 
3} 


a. 
> 


; 
; 
2 
> 
+ 
3 
< 
H 
+ 
? 
é 
+. 
3 
‘3 
rt 
# 
Hs 
rt 
.} 


3 


at 
e 
a 
$35 
Pte 
-) 
ria) 
rtd 
a3 
i 
Cae? 
F) 
353 
ay 
r 
: 
+ 
3 
4 
8 
5 
3 


3 
4 
a 
Hl 
a 
8 


{ 


4 
3 
; 


‘J 
st 
at 
He 
i 
: 
53 
3 
; 
* 
7 
. 
i 
- 
3 
-* 
a 


0 hee 


Serge 
sien ieee 

seeestirertce 
ere 
soe 

Renee asain 

saeco tions 

eae 


+ 
- 


rer) 
aera 
Sen cen ere 
oa a 


e 
i 
: 


its 


. 
4 
2 

'; 
Mi 
Hf} 

i 

2 
i 
i 

7 
52) 
i 
i 

3 
.} 
3 
+ 

; 

2 

H 

7 


3% 
.) 
3 
+ 
’ 
: 
ai 
e 


3 
5 


+ 
i 
il 
) 
= 


i 
f} 


i 


2 
* 
3 


aoe 
Gite ele tet ed 


3 
* 
7 
: 
; 
u 
] 
43) 
Ph 
: 


+ 
s 
2 
# 
* 
ry 
> 
=, 
eB 
3 
: 
3 
b3 


3 
38 
3 
+ 
+ 
} 
é 
i 
& 
. 
+ 
tS 
sin 
’ 
+ 
a3 
f) 
+ 
) 
; 
$F 
i 
it 


+ 


iH 
nt 
ef 
sey 


: 
i 
HH 
7 


J 
6 
+ 


an awer 


Soc s 


: 
s 
2 
: 


Drei tn) 
emt tt 


4 
é 
* 
‘3 
tS 
fs 
3 
* 
7 
+ 
* 


+ 

3 
i+ 
3 


' 
+ 
; 
+ 
é 
C 
& 


‘ 
3 
i 
: 
? 
3 
‘ 
2 
% 
i 
3 
: 
2 
i 
= 


peer ee 
Ln me pans 


nem OO at oho 


i 
{ 
de 
H 


i 


Re errr et tn 


> 
Hi 
f 
5° 
i 
+5 

4 
ae 


? 
3 
2 
+ 
? 
. 
3 
| 
a 


3 
% 
3 
‘3 
3 
Pia 
: 
at 
Ff 
4 
* 
33 
4 
es 
bid 
i} 
rb 


; 


7 
3 


’ 
aH 
ie 
By 
4 
ey 
Hi 
AH 
is 
is 
45% 
ti 
i 
>’ 
ne 
¥ 
tr 
es 


Hi 
A 


aera 
ara re 


+ 


i 


se napeoe 

it eo 
ieareree ee ters 

matet eewrn eno 

Se es 

temo St 
Celera et ht ts 
Wee peer ents tl 


> 
= 
3 
* 
7 
v 
s 
* 
3 
7 


r 
a 
+e 
sy 
oat, 
tt 


3 
i 
t} 
i 
5) 


“Sya  rerae oo 
—¥ -aenee 


i} 
3 
F241 
i 
pits 
Pt? 
3 
+) 


Fle ee ee ely ie 
Ae ahi ese TSI SS Seca ys ce tae 9 
OE ee, eT lelieanteee 
t ten entene >a wee 


iH 
if 
2 
ri 
: 
a) 
+ 


. 
M3 
$3, 
Hi 
+4 
e 
H 


45 
ri 
i 


' 
Hf 


* 
> 
% 
‘) 
% 
+ 
: 
MS 
3 


a 
= 


7 
J 
3 


rere Ty) 
sy ak marae re 


# 
2 
= 
¢ 
3. 
i 
+ 
7 
+ 
7 


; 
$ 
ul 
3 
% 
3 
3 

3 

; 
‘ 
i 
* 
= 
¥ 
e 
7 

#8 

Mt Be 

7 

rei 

* 

‘ 

* 


= 
=: 


3: 
3 
* 
3 
7 
¥ 
é 
5 
i 
i 
: 
; 
Hi 
t2 
y 
*. 
= 


? 
ti; 
3 
+ 


fe a 
oe A eden no pa me ree 
Sader oT te tat tt tI) vA 3m win 
ern "al wissideren 0 re ee 
Re tet Per ee  telerespeeny 
IO Me EID A oO ath Om Om eB ene 0 PO 


= 
é 
J 
3 
2 
3 
+ 
‘ 
3 
ty 
2 
3 
if 
2 
3 
4 
¥ 


i 


} 
2 
6 
3 
: 
+ 
r 
ts 
+ 
: 
q 
i 
1 
3 
. 
*, 
U 


H 
4 
i 


Pa 
& 
‘ 
x 
i 
tt 


+ 
i 
35 
He 
i 
i 
fe 


i 
3 
> 
i} 
$4 
3 
i} 
2 
x 
* 
+ 
: 
3 
3 
é 


2 
% 
+ 
# 
» 
* 
4 
2 
’ 
1 
+ 
# 
, 
} 
3 
2 
3 
3 
: 


; 
7 
St 
st! 
= 
z 
. 
é 
<} 
+ 
2 
et 
i 
+ 
; 
e 
; 
5h 
¥ 
‘7 
é 
re 


Mt 
) 
iss 


; 
3 
+ 
+. 
7 
st 
2 
¢ 
7 
2 
% 
» 
; 
= 
Ss 
ad 
3 
Bip 
aye 


4 


7. 
#5 
+ 
¢ 
3 
$ 
+ 
Ki 
3 

. 
3 
? 
3 
: 
34 
‘3 
f! 
H 

7 

+ 

3 
bis 
: 


‘ 
it 
sit 
he! 
3 
nt 
3 
? 
- 
33? 
Hi 
.? 
tr 
i 
+ 
+ 
+ 
3 
i 
4 
) 
4 
4} 


¥ 
5 


3 
€ 


: 
Pu 
* 
+ 
8 

5 
3% 
t 
i 
35. 
+ 

i 

7 

i 

4 


+ 
3. 


atone ters ean Pe 
Peapneire er tote i 


Le 
2 
te 
' 
1 
2 
4 
at 
rhe 
. 
é 
+ 
rH 
Hs 
Hi! 
3 
# 
:) 
y 
fe 
3 
v4 
$3 
t 
4 
1 


tS 


3 
? 
3 

7 

+. 
+ 
' 
i 
3 
+ 

‘3 


? 
# 
af 


pee 2 
eon sty one oh 
I eat Ne 


ey 


* 
+ 
.) 

' 
2 
2 


2 
> 


‘ 
; 
2 
bt) 

2 
sé 
$ 


3 
FS 
i 
ibs 
ie 
t 


‘ 
z 
+ 
* 
‘ 
] 
3. 
2 
¢ 

: 
* 


= 
£ 


°s 
$ 
3 
4 

$32 

’ 

u 


r 
Ms 


+ 
3 
ed 
2% 
3 
x 
:: 
# ? 
; 
ie 
3 
hg 
= 
i 
45 
HS 
4 
3 
4} 
? 
9) 


Coe nS 


i 
+s 
y 
* 
‘ 
i 
: 
3} 
Ry 
4 
#3 
ty 
cf 
¥ 
J 
4 
? 
% 
Hi 
7) 
: 
$ 
ri 
Y 


; 
? 
a 
ie 
tt 
t¥ 
oe 
$ 
4 
Hi 
ts! 
et 
fs 
% 
+* 

: 
ie 


¥ 
He 
, 
i 
; 
sf 


4 
rs 


’ 
2 
+ 
+ 
? 
3 
¥ 
+ 
3 


# 
3 


, 
¥ 
¥ 
: 3 
ea? 
i 
iy 
i 
if 
Hi 
ul 
Hi 
Hi 


2 
3 
7 

; 
+ 

‘i 
+ 
li 
+ 
4 


: 
Ly 
a 
oa 
# 
4 
i 
? 
3t 
:3 
rt 
? 
t} 
? 
, 
+ 
> 
1 
= 
‘3 
ti 


4 
a 
.7 
§ 
i 
23 
3 
3 
( 
¥ 
, 
5 
i 
Hy 
ij 
a 
3y 
4 
4 
35 
i 
ri 
> 


= 
3 


+ 
} 
. 
t 
L432 
3 
i 
. 
* 
v3 
3 
ba} 
is 
$ 


= 


7 
- 


3 
. 
3 
$ 


.2 
i 
? 
* 
.] 
‘ 
2 


2 
58 


i 
¥ 


3 
1 
bit 
4) 
+t 
93 
ioe 
4 
x 
at 
ths 
3 
it 
3 
5: 
- 
32 
# 
3 
3. 
+ 


i 
% 
+ 


3 
} 


7 
t 
its 


+ 
2 


4a 
cit bt 
+ 
‘ 
3 
+ 
3 
3. 
3 
¥ 
3 
+ 


‘ooh none 
wees hao oot om 


: 
' 
? 
i 
at 
7% 
iH 
a 
44 
4 
3 
3 
i 
+ 
* 


ans km 
vance ths 


3 
% 
tt 
4 
5 
i 
3 
$ 
: 
3 
+4 
3 
+4 
FE 
ty 
ay 
ty 


2 
3 


a 


: 
5 
Ci 
% 


oe my 
oo ne So 38 ah ON 
nb APDIP IP 90 9 non pee 

ah ee 88 oh oe 
reesei ee 


_ 
3 

3 

3 
= 


ret 


.> 
3 
it 

* 


4 
i 
+ 
t 
H 
as 
+ 


+. 
i 
¥: 
4 
2 
¥ 
F 
# 
ce 
348 
4 
i 
7 


peas 
erie 
aon naan anim 


+ 


a 
* 


. 
* 


$ 
% 
sti 


x4 


¥ 
i 
¥ 
2 


¥ 


: 
3. 
3 
+ 
7 
9: 
5 
¥ 


% 


Pre te 
ae 


7 
2 
5 
i 
+ 
; 
$ 
: 


" 


= 
* 


3 
to 
= 

sia 
4) 

bits 
Hie 

+S 


f 


i 


ron wns 1B Pah ce BT ih 
sepetenrem ance epee 
Seclontetsomeyeere myn 
Sel latoeremnpe tte a 
» In reed. TERETE pene hereon en OS 
a. tie HR Tmo hn oom er ae 
Ciera tren fr eae 
“a penne at em made Pines Bm pe he Boe 
cera nape nanan 
Selec unepe trie pen ereyor ene 
Sete wee ete 
wine tanete Ree amas 
Teenie 
“Coat anoe sae 
eet oetbet 
ad acy yr'g ee 
Sete tty ot het tcl! 
aim r ~ Lt tne 
eat Sane ret 
Ree tenet retells thes 
s ad 


reer 
orate tte} 


ray th Wah 28.8 


ci 
* 
s 
% 


yest tle 
Parrett cre Ral Retahae ene renege pt 


preries 


ty 
i 


: 


caote me emph we 
ee Tee na 
Tee ee 

a om RN 


Hi 


e 


+ 


3 
2 
t 


perere fe) 
nn rmtna mee 

anminawaen. ore 
prema bP 


3 


- 
¥ 
+ 


3 
i 


+ 


ti 
He 
3 


.. 
3 


i 


%: 
7 
3. 


+ 


on Neca HE Oem. te el TO 


eles Pereira ser Te Load atintaniie 


oR hae Oe 
anne tere 


+ 
; 
5 
# 


.. 
+ 
3 


§ 


+ 
2 
i 
: 


7 
2 


oe nt 


3 
i 
4 
% 
4 
Hd 
‘ 
2 


Spaperceerirecasts 
sins scesstingpets 
biageeuiaetes ss 
retinas 
eiese tk 


= 


SS elnan en ehtns 
ache aoe te 

noma nenaet 
Sane sa 


3 
3 
2 


$ 
e 


Hs 
3} 
it 


% ene 


¥ 
$ 


@ 
+ 
4 
# 
4 


ohne rx nmen etme: 
lteter tt Gta te tort 


3 
+) 
3 
¥ 
+) 


iy 
i Revs 2 SF 


z 
t 
i 
i 


+ 
H 
i 
2 
i} 


+ 
t 


44 


2 
¥ 
= 
S 


$3 
¥ 


5 


i 


erry 
CSE We Datacenter 
econ ate 

Renee rome tr tet 


ee menierynar yo etated fs 
4 $ 


¥ 
¥ 
+: 
s 
3 


bi 
? 
+ 


3 


3 
% 


2 8 ee wee oa 


3 
! 
: 


son ee amare he me ae te es een rae a 
ee eT PT ort htt aivdiy das yrrngs 
Srenes iene ta 

Perret 
amare: Mirren HTS 


7 
(3 
2 


Sees, 
aa ane 2 

resrrerery rt tt tsa lys 
vanes 


renee peep teres bre or ver 
Rate hnemuber rar San] tater tet nes 
a wh Wane a hah Lap fo 


‘] 
3 
3 


} 


3 
? 
: 


7 
¥ 
§ 


me raent 
“ap wa ae SN FLIPS 


Dest erhier Sate t lap eatak 


z 
Amatet oete YF a yr 
Sacer n cs mene tn pee ara eM SNH ROMP ners 
eT Lote ls Sesat stele ieee a 
ie nmnnre rene 2 ee mateer tee! 
Seid irtetennt seid 
seacmateatensrepomet neem 
peomussnma iret rere tpeysthoess oe 
inte perepe geseee 
po as ets ect rs 
ely ret ts Ietsters 


rales fh 


pete here ees ty 
lorena ah ates 
Y a 


oe wes 


energy 
rere: 
maith ee 
ppt 
intslsttos asinmmen ta 
er iaaeak mene aan 
Sr reinent nano renear 
ane foment Ticpsmomin eae 
Piteratpte tet toot eter 
AE terranes 


tcecpeeb Ah ae ut OS 


prt a tee 


anno 
frag scoeeen saga 
Stara ssesoacors 


<n 
reed t aie 
- OT ean 


7 Oe em 


vorwe pare oa 
oer ial ep 
ay apeen yy yr gs ar 


: = Cpe dh Me anagem My aM BGS wh a 
a a eigen te Ft SOBA me SRD NTA 
Yin omens meat 


. 
pamyrrr ey 
a ern ee a ae 
shennan ir) 

poeta wetter 


ina Nees pes 
Ronit et aa 
bares eh 


ara 

Maker 

aoe 

rags near en 

whos tuner er ge 

ss rateearienteearate are 

2 Pe tb gp RY GN ber Bn ON pn an ant og rt en a oh vn tons at homer 

rarest tee tet stern arah graven ITE ee nen aT Sn at gt nanan, Rape nant ae LEED 

me anet shee nt lah wraemOninr ral Steeas no ttah ad panies Pare Oe IeeetOt nee Nata 

eta rears mp foggamrsranpraahnr io meee nt tated ser ata tgr genera reapers 
shopsterveeceote pecnasar see 


Segtto 


Steere et 


Perererr rns ars 
yey ANS 
a Areeer ys 


MOS ert aot 
- Pane 
poqereeen Yes ote et 
Peres, $ a 
Vip anaes pam dene UY miPwne’, 
MT ces one ee a 


4 revaw, erer cot itg 
0 ee pyar eee Abate at sneha 
Pt terse 


peeetiitetess 
rier er 


“eens oe pia 


ead FREE aN GO PR 
Pres perenne tet 
he ee eee Race 
Pope eae iat tea py 
Mette = 


Soran at rea 
Pema cient Yate ot : 
SO or ghingy oar mynnpemneaeenr kre mat 
Semeteny tye Fp ee = re 
Dareepesee toate stie etal tte oe 
tear tatgree sretpearpe ater eette tate hs 
winepeale: wraney me teente et 
ioe Za hop to chase rhe 
SSeisSheseetestreerttie 
ae fra geseoettgeent tein 
Sh eee ta taket o 
nin Mee ae > 
ot tee eee rere 
mretes ertesste tao 
_~ Pr op-POSeT ELIE eT he) yl es 
eoiihates be Cenooe 
ar 


nao phy a Be 
iain BY O69 ime te 


on 
paene ee 
nage tot DY A, OMI OO 


Sap pape pewnhom 
Nese sie 
yarn dee. 


SRteteptacies 
SAY 4 go> 
3S 
Serenata Op ore 
arr mafibapatare 
OT TL a ind 
a otacanar guns bea! ne ae 
eeseacnseeee 
aiceseereee 
bp Meath ten rss 
Perret tery ates: 
SP oatcl st sesten 
pastes 


* 
ere weer 
ve 


0 ena 8 
ety ea cad 
Shee knew, 


ro 


Pete a pactr 


o 
BOO 

PPE ee ees 

oa eae 


Foe a, Dae PD) 
Pree Or oe at aaeae 
BOO its. 
te * 


Pasnew 
i eae ® 


Persattat) 
fetes lace 
sehr ary| 


Pera at ot Mee 
eae ee eee eee 


peas pga 


* 4 
gee Ale 





NIT 


22101913408 


ni 


4! 
wn 


+ 


b ibay 
4 














Production and Distribution of Milk. 





FINAL REPORT 


OF THE 


COMMITTEE ON THE PRODUCTION 


AND 


DISTRIBUTION. OF MILK. 











Presented to both Houses of Parliament by Command of His Majesty. 







ONG 


= 
a 


cas 
As 


LONDON: 
_ PRINTED AND PUBLISHED BY 
HIS MAJESTY’S STATIONERY OFFICE. 





To be purchased through any Bookseller or directly from 
H.M. STATIONERY OFFICE at the following addresses : 
ImprrtaL Housr, Kinasway, Lonpon, W.C.2, and 28, Asrnapon Street, Lonpon, S.W.1; 
37, Prrer Street, MancuestEer; 1, St. ANDREW’s CrEscENT. CARDIFF; 
3, Fortu Street, EDINBURGH; 
or from HE. PONSONBY, Lrnp., 116, Grarron Street, Dustin. 


= 


1919, 
[Cmd, 483.] Price 1s. 6d. Net. 


/ 


CONSTITUTION OF THE COMMITTEE, 


Viscount Astor (Chairman). 

Col. W. E.G. A. Weicatt, M.P. (Deputy-Chairman). | 

Mr. J. F. BLacxsuaw, O.B.E. (Board of Agriculture and Fisheries). 

Mr. Winrrep Bucxiey (Ministry of Food). 

Mr. J. R. Campsert, B.Sc. (Department of Agriculture and Technical Instruction for Ireland). 
Mr. C. T. Cramp. : | 
Major Grratp- R. Leiguton, M.D. (Scottish Board of Health).-~*~ © > ~~ 

Dr. A. W. J. MacFappen, C.B. (Ministry of Health). 

Mr. J. Macxintosn (Food Production Department and Secretary of the Committee). 

Sir Grorck Newman, K.C.B., M.D. (Ministry of Health). . | 

Sir Douetas Newton, K.B.E. (Ministry of Reconstruction). 

Mr. Dermop O’Brigy, D.L. (Local Government Board; Ireland). 

Mr. W. Anker Srvmons, C.B.E. (Ministry of Food). 

Sir Bevirre Sranier, M.P. 


Sir Rosperr P. Wricut, LL.D. (Board of Agriculture for Scotland). 


ee 


” 


Lrllan a es 
Li «\ (ny a 

J a ¥ e j 4 y a 
( LIBRARY Ov. Su es. 


St if 
40 AX / 
\! TITUS we 





SECTION 
SECTION 


SECTION 
SECTION 
SECTION 
SECTION 
SECTION 
SECTION 
SECTION 
SECTION 
SECTION 


—POoLICY AND 


BO UD OTB CO WO Re 


CONTENTS. 
Pages 

I.—Policy and Work of the Committee... ai 5 

a 
II.—Present State of the Milk Supply { % ry § 
Iil.—Relation between Price ead Consumption aide ses ee 10 
IV.—Necessity for Lowering the Cost of Production iss 11 
V.—Present State of the Milk Supply—(c) Quality and Cleanliness |... 12 
VI.—Policy of the future : ee 13 
VII.—Steps to be taken to Reduce Cost of Production oa ils 13 
VIII.—Steps to be taken to Secure Improvement in Eyevome Quality a 19 
IX.—Increased Production of Milk in Great Britain : Ri 20 
X.—Summary of Recommendations ... cee n. ce sh a 23 
XI,.—Appendices oe a ibe ¥ ie ae 3H ne 20 





INDEX TO PARAGRAPHS. 


Work or THE COMMITTEE. 


Appointment of the Committee. 

Terms of Reference. 

Number of Meetings held—Sub-Committees. 
Changes in Membership of the Committee. 
Interim Reports. 


93 2) 


Scope of Final Report. 


ae 


—PRESENT STATE OF THE M1ILK SUPPLy. 


A. Production. 


9. Numbers of Dairy Stock during the War. 
10. Changes in the Rate of Milk Production. 
11. Milk Production in Great Britain. 
12: ” om) 2) 39 
13. Milk Production in Ireland. 
14. Milk Production in United Kingdom, 
15. Seasonal Variation of Yield. 
16. 39 9 pe 
B. Consumption. 
17. Importance of Milk as Food. 
18. Growth Promoting Substances in Milk. 
19. I 33 33 3) 
20. 29 9 9) oe) 
21. Present-day Average Consumption. 
22. 3 Be) » 
23. Production and Priority Requirements, 
24. Milk Supply in Rural Districts. 
25. Growth of Human and Cow Populations, and of Imports of Dairy Produce, 
26. Value of Imported Dairy Products. 
27. Comparison of British and Continental Dairy Farming. 
28. 99 us) - bone} 39 33 
29. be) FP! re 3) 39 
30. Value of the Cow as a Producer of Human Food. * 
ol. oe) 5B) 39 9 ” 
32. Some reasons for the Slow Development of Dairying in Great Britain, 


.— RELATION 


Oo. 
o4. 
30. 
36. 
Ov. 
38. 
39. 
40. 


(25086—9) Wt. 19305—984 4000 12/19 H{St. G3 A? 


BETWEEN PRICE AND CONSUMPTION. 


Variation in Supply and Price in Winter and Summer. 
39 33 KF 9) 39 


Growth. of WI! Foldatio Trade: 


be 3 33 
Price —Relation to Dairy Produce. 


39 9? 39 


f 


ITV.—NeEceEsstty ror LOWERING THE Cost or PropucTIon or MILK. 


4]. 


42. 
43. 
44, 


Necessity for Lowering the Cost of Production of Milk. 
Variation in Cost of Milk Production. 

British Cheese- making, 

Effect of Guaranteed “Prices for Cereals on the Price of Milk. 


V.-—Present STATE OF THE MinK Suppry—QUALITY AND CLEANLINESS. 


45. 
46. 


Present Regulations as to Quality of pete 
Lack of Cleanliness. 


d9 ‘99 


39 39 
Present Regulations on Chemical Content. 


V1I.—Ponticy or THE FUTURE. 


50. 


VII.—Srers To 


51. 
52. 
D3. 
54. 
55. 
56. 
57. 


58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 


70. 
fs 
TR. 
73. 
74. 
75. 
76. 
ars 
78. 
79. 
80. 
81. 


Policy of the Future. 


BE TAKEN TO REDUCE Cost oF PRODUCTION. 


Steps to be taken to reduce cost of Production. 
Re-organisation of Herd Management. 


Improvement in Dairy Stock. 
Widespread Development of Milk Recording recommended. 
Study of the Information collected by Milk Recording Societies recommended. 
ane Record Schemes should encourage Tests of the Quality of the Milk of Individual 
ows, 
Register of Dairy Cows with Authenticated High Yields. 
Improvement of Dairy Bulls. 
More Economical Methods of Feeding. 
Improved Pasture in Relation to Cheaper Summer Production, 
Further education in Management and Feeding of Dairy Herds recommended. 
Introduction of Labour-aiding Machinery and Equipment. 
Milking Machines, 
State Assistance for Improvement in Buildings. 
Tenure of Land in Great Britain. 
Improved Methods of Account-keeping. 
Loss of Milk through Souring. 
Extension of Co-operative Methods in the Purchase of Feeding Stuffs and Manures 
recommended. 
Provision of Veterinary Assistance. 
Epizootic Abortion. 
Tuberculosis. 
Desirability of Increasing the Number of Tubercle-free Herds. 
Methods of Hradication of Tuberculosis. 
Accredited Herd System. 
Work by Landowners on Home Farms. 
Re-organisation of Distribution: (1) Collection in the Country. 
hy i we (2) Railway Transport. 
MS i (3) Town Distribution. 
2p 99 39 


99 99 9) 


VIII.—ImproveMent In HyGienic QUALITY. 


82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 


Improvement in Hygienic Quality. 
Grading. 


American Experience. 

Methods of Grading. 

Education for Milk Producers. 

Edueation for Milk Distributors and Consumers, 
Pasteurization, 


1X.—IncreasepD Propuction oF Mink In Great BRITAIN 


90. 
91. 
92. 
93. 
94. 
95. 
96. 
ais 
98. 
a9. 
100. 
101. 
102. 
103. 


Increased Production of Milk in Great Britain recommended, 
Capital. s 
Labour. 


Wages. 
Better Agricultural Statistics. 
Arable Dairy Farming, 
39 39 aS 
‘3 
Dauionateehinn Snyall Holdings. 
Value of Lucerne. 
Increased Dairy Stock. 
Comparative Study of Breeds recommended. 
Government Control of the Wholesale Trade. 


Dy. ~SUMMARY OF RECOMMENDATIONS, 





COMMITTEE 


ON THE 


PRODUCTION AND DISTRIBUTION OF MILK. 


.> To toy PRESIDENT OF THE BOARD OF AGRICULTURE AND FISHERIES. 
I. POLICY AND WORK OF THE COMMITTEE. 


1, Appointment of the Committee. This Committee was appointed on the instruction of the Cabinet 
in April, 1917, by the President of the Board of Agriculture and Fisheries (Lord Ernle) with the concurrence 
of the Food Controller (Lord Rhondda.). 


2. Terms of Reference. The terms of reference of the Committee were as follows :— 
‘“To report on the production and distribution of milk, including the consideration of the steps 
which should be taken : 
(1) to stimulate production ; 
(11) to conserve milk supplies during any period of excess; 
(111) to provide for the special needs of children in urban centres; 
(iv) to effect economies in the cost of production and distribution ; 
(v) to ae ie supplies by administrative action, so as to reach all sections of the community ; 
an 

(vi) other kindred subjects.”’ 


3. The main Committee have held in all 39 meetings, the first of which was held on the 21st May, 1917, 
and the last on the 22nd October, 1919, and have met representatives of all sides of the milk industry.* 
The Committee have, however, neither found it possible nor thought it desirable to do the whole of their 
or as one body, and, accordingly, Sub-Committees were set up to investigate special aspects of the problem, 
such as :— 

(1) Agricultural questions. 
(2) Labour in dairy farming. 
(3) Education in dairying. 
(4) Handling of milk. 
(5) Pasteurization, 

87 meetings in all were held by the various Sub-Committees. The reports of those mentioned above will 
5 found on pages 28-54 of the Appendix. Other reports have already been published. (C.D. 9095 and 

.D. 315.) 


4. Changes in Membership of the Committee. Since the Committee was set up two of the original 
members have resigned, viz., Prof. T. B. Wood and Mr. J. O’Grady, M.P., Mr. J. F. Blackshaw, O.B.E., 
Mr. Wilfred Buckley, Mr. C. T. Cramp, Sir Douglas Newton, K.B.E., and Sir Beville Stanier, M.P., have 
been appointed members. On the appointment of Lord Astor as Parliamentary Secretary to the Ministry 
of Food, Col. W. E.G. A. Weigall, M.P., was appointed Deputy Chairman. 


5. Interim Reports. The duties of the Committee have been two-fold : — 
(a) To advise as to measures for dealing with problems arising immediately out of war conditions; 
(6) To consider the general conditions of the dairying and milk distributing industries apart from the 
war, with a view to their being placed on a more satisfactory basis for the future. 


6. The Committee’s lst and 2nd Interim Reports (C.D. 8608 and C.D. 8886) issued respectively on the 
8th June and the 30th November, 1917, dealt almost entirely with questions of immediate urgency, and were 
chieflly devoted to the problems of keeping up the supply of milk and providing for its equitable 
distribution in the winter of 1917. Various measures were recommended to and adopted by the Ministry of 
Food. Among these were the granting of priority in supply of feeding stuffs to dairy cattle, and the 
preserving of surplus supplies of summer rulk in order to form a reserve for use in winter months. A 
priority scheme for the supply of milk was put forward by the Committee, as it was agreed that a scheme of 
rationing such as those which had been applied to certain otner articles of food was impracticable in the case 


of milk. 


od 


7. In the 3rd Interim Report (C.D. 315) published in November, 1918, more attention was given to 
problems which, though not due only or mainly to war conditions, had nevertheless been disclosed and 
emphasised during the war, examples of such problems being the effect on dairy farming of the Corn 
Production Act, 1915, the desirability of the keeping of proper farm accounts, and the provision of further 
instruction for agriculturalists as to more modern and economical methods of feeding dairy cattle. 

8. Scope of Final Report. The present and final report accordingly deals chiefly with matters affecting 
the milk industry and its development in the future, including both the period of post-war abnormal 
- conditions which must continue for some time, and the subsequent period when the temporary effects of war 
will no longer operate. 


Il. PRESENT STATE OF THE MILK SUPPLY. 


(a) PRODUCTION. 


9. Numbers of Dairy Stock during the War.—During the war the numbers of dairy stock in the United 
Kingdom have shown a slight increase in spite of the lessened area under pasture and the diminished supplies 








* For a list of the names of the witnesses interviewed, see Appendix, page 27. 
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of concentrated foods. The following table shows the numbers of cows and heifers in milk and in calf in 
Great Britain and the United Kingdom in June for the last eight years :— 


Year. Great Britain. United Kingdom. 
1912 ae iy a se 4 ae 2,784,389 | 4,400,816 
1913 aa a St 5s ne Fes 2,695,391 4,317,957 
1914 me Be oe We es oh 2,937 923 4,595,128 
1915 - dn igh ae ie i 2,883 ,696 4,494,750 
1916 + fis p Be) ey. | ss 2,870,458 4,499,321 , 
AN ig af re if i a Ps 2,906,596 4,514,803 
1918 yy. 6) a 5p ae ie 3,080,255 4.603.841 
1919 va ao eS ae A i 3,008,775 . 


10. Changes in the Rate of Milk Production.—While the above figures are important as indicating 
that the national dairy herd has increased in numbers, the Committee are aware that in spite of this 
increase there has been a decrease in the total quantity of milk i particularly in winter. The 
reasons. for this decrease are given in para. 16. 


The principal materials at present available for estimating changes in the rate of milk puedudtiowls are:— 
(1) The Census of Production figures for 1908-9 in Great Britain, 
(2) The preliminary figures of the Trish Census 1912-13. 

(3) Ministry of Food Census figures for 1918. 
(4) Information obtained from the statistics of Milk Recording Societies and large commercial milk 
producers. 


ll. JILIk Production in Great Britain.—The 1908-9 census for Great Britain gave a yield of 550 
gallons per annum for each cow in milk, exclusive of milk used for calf-rearing. The corresponding figure 
given by the Ministry of Food Census for 1918 was 436 gallons. 

The statistics obtained from Milk Recording Societies show for 1910-11 to 1914-15 a considerable 
increase in the yield. A large part of this was probably due to the selection of cows in the societies, but there 
appears to have been an increase also in the average yield. In the early years of the war, 1915-16, the 
figures show a decrease, which was accentuated in 1917 and 1918, owing to the shortage of feeding-stuffs and 
of skilled labour. 


12. The evidence available suggests the following variations in the yield per cow in milk ;— 


Gallons. Index. 
1908-9 Pa yi ae oat Ls ae =iat 550 100 
1909-13 ae ve ah ae ®: val ae 560 eG 
1914 Ae ee Bir bes a) Se he Asti nia 105 
1915 en zit te eee vay ee rae (ey 550 100 
1916 a a ike oe at ey ANG ee 520 38 95 
1917 ky sh Ue Me wale) fe on 495 90 
1918 HA te 03) md tL ae 43 ee 436 80 


The number of cows in milk remained substantially unaltered except for a temporary increase in 1915- 
1916. On the rates given above, the total annual production of milk in Great Britain, less miik used for 
calf-rearing, was approximately as follows :— 


1909-18 PEED)» se es , ms 1,231 million gallons. 
1914 te aa & Sis 1,253 3 a 
1915 oe cit re Re: e fa 1,241 - ia 
1916 a as es a me ea 1,164 Shera 
1917 jig it, fie ey i, ee 1,086 ‘ _ 
1918 od te Cae tae ci 955 7 L§ 


13. Milk Production in (CPE IDAD siti’ ie the Irish Department for 1912- 13 show an annual 
total yield of 414 gallons per cow. Irish production is characterised by summer dairying, so that it did not 
suffer so much from the shortage of concentrated feeding-stufts, neither was the scarcity of skilled labour so 
marked. On the other hand, annual production was more lable to be affected by weather conditions in the 
summer months. In the absence of definite data, the rate of 414 gallons has been retained up to 1916. The 
year 1917, by common consent, was a very bad year for milk production in Ireland, and for that year the rate 
has been written down to 375 gallons, a reduction of 10 per cent. A further decrease in 1918 was indicated 
by reports from the Irish Department and by statistics of the export of dairy produce, into which a very 
large proportion of Jrish milk is converted, and the rate for 1918 has been taken at 350 gallons. 

Up to 1917 the numbers of the dairy herd remained very steady, and the decrease in 1918 was very 
slight. At the rates quoted above, the annual production, inclusive of milk fed to animals, was as follows: — 


1909-18 ah $3 ae as Bek 5% 664 million gallons. 
1914 ie ee yr at Be a 671 - 7 
1915 i 7 Oe: cee) ce 669 Fs Py 
1916 a ies as 2. ve HE 663 A id 
1917 a4 Ae ty. seh {2 a 601 § A: 
1918 AG sas ik ae bas NS 550 ae 4 


14. Milk Production in the United Kingdom.—On the figures set out above the total yield for the United 
Kingdom may be estimated at :— 


1909-13 Sak haat eA es .» 1,895 million gallons. 
1914 “a i ie a gh raps yp dg * if 
1915 us iL Kae 5 BY, a rig N28 oi is 
1916 oats ose tee ees ore eee 1,827 29 3) 
1917 ye ee oe ade te Bout Ghee, 7 " 
1918 we 44 af a: NA Prage (i Res 2) 4 - 








* The figures of the Irish Census for 1919 are not yet complete. we 


7 


+ ; . ‘ . . . é ‘ . ‘ ‘ 
15. Seasonal variation of yield.—The index given below indicates the monthly variation in percentages, 
according to the daily average, of the total milk supply during the years 1917-18. It has been calculated 
from returns of production from various sources, and takes account of the seasonal variation in calying :— 


Jan. Feb. Mar. Apr. May. June. July. Aug. Sept. Oct. Nov. Dee. 
5°9 6°0 6°9 8°1 10°8 11°8 10°3 9°8 9°] 8°3 ran | 5°9 = 100°0 


ml ee N , hanes p 5 i : : ? € : : : 
_16. The decrease in output shown by the tables in paragraphs 12, 18 and 14 may be attributed to three 
main causes : — 


(a) the scarcity and high price of feeding stuffs; 
(b) the deterioration in the quality of cakes and meals; 
(c) the lessened efficiency of milkers. 


These factors exercise the greatest influence during the winter. In addition, it is probable that 
the proportion of cows in milk during the winter has been less than under pre-war conditions. Although 
the total number of cows shows an increase, there is evidence to show that the numbers have been con- 
siderably reduced in districts and on farms which formerly specialised in winter milk production. In 
these districts the production of milk was largely dependent on purchased concentrates and soiling crops, 
hence the cost of production has risen much more than in districts where retentive soils and pastures 
and a moister climate reduce the use of soiling crops and purchased foods to a minimum, 


(b) ConsuMPTION. 


17. Importance of Milk as Food.—The Committee have already put on record their opinion that the 
average consumption of milk in the United Kingdom is much lower than is desirable in the national interest.* 
Milk contains ali the nutritive constituents required by the body—protein, fats, and carbohydrates—in a 
readily assimilable form, which makes it a valuable food for all classes of the community and especially for 
children. For infants who may have to depend on artificial feeding it is essential. Milk ought, therefore, 
to be available in greater quantities than are obtainable at present. 


18. Growth-promoting Substances.—In addition to the above-mentioned constituents, milk has been 
shown to possess special properties which promote growth, and are necessary for maintaining the body in a 
healthy condition. These qualities of milk were first made known by Professor F. Gowland Hopkins at 
Cambridge, and have since been the subject of research by numerous investigators, notably Professors T. B. 
Osborne, and L. B. Mendel of Yale University, and Professor EK. V. McCollum of the Johns Hopkins 
University. The exact nature and composition of these growth-promoting substances, or vitamines, as they 
are provisionally termed, is at present unknown, but their existence is inferred from the effects produced in 
respect of growth and health by feeding animals on special and carefully controlled diets. 


The investigations into this subject so far as they have proceeded at present indicate the existence of 
at least three growth-promoting substances or vitamines, all of which are present in milk. These have been 
termed : — 

(i) The ricket preventing vitamine (or fat soluble A), which is necessary to promote growth and to 
prevent rickets in young animals.t The fat of cream and butter are amongst the richest known 
sources of this vitamine. 

(i1) The anti-neuritic vitamine (or water soluble B growth substance of American investigators), 
which is also necessary to promote growth, and in addition is essential to prevent the occurrence 
of the disease known as beri-beri. This vitamine is found in the germ and in the bran or outer 
layers of certain grains and in milk, but not in association with the fat of the milk. 

Gui) The scurvy-preventing vitamine, which is essential to prevent the disease known as scurvy. This 
vitamine is found in fresh untreated cows’ milk and in fresh fruits and vegetables in quantities 
suitable for the satisfactory nutrition of the young. 


There is no evidence that the heating of milk destroys to any serious extent the vitamines described in 
(i) and (ii) above. The scurvy-preventing vitamine (paragraph (111) above) is, however, sensitive to exposure 
to heat or to drying, and pasteurised, boiled, dried, or condensed milk may be regarded as inferior in varying 
degrees to raw milk in scurvy-preventing properties. When milk prepared in these ways is utilised for the 
feeding of infants over long periods, it is desirable to supplement its scurvy-preventing properties by the 
addition to the diet of small quantities of vegetable or raw fruit juices, preferably orange juice, which is 
very rich in this particular vitamine. The very great difficulty of procuring clean milk in this country, and 
the risk of infection with tuberculosis and other diseases from the use of raw milk, have frequently led to the 
use of pasteurised, sterilised, dried, or condensed milk for infant feeding. 


Skimmed or separated milk is deficient in the ricket-preventing vitamine, and the development of rickets 
may follow from its extended use in the feeding of young children unless the deficiency is made good by the 
addition of cream or cod liver oil. 


19. Attention may here be called to the inferiority in this respect of margarine to butter asa source of 
fat in the diet, especially of growing children. Margarine is usually manufactured largely from vegetable 
oils; these are deficient in the anti-rachitic vitamine, which is characteristic of many animal fats, and the 
nutritive value of margarine made from such oils is, therefore, inferior, especially for children. 


20. Although vegetable oils and fats are generally deficient in the ricket-preventing vitamine, which 
is also essential for growth, yet the green parts of piants are the chief ultimate source of this vitamine; for, as 
far as is at present known, animals are unable to build up this or any vitamine within their own bodies, 
but obtain them directly or indirectly from the vegetable kingdom. or this reason the diet of cows, 
especially of those whose milk is to be used for infant feeding, should itself contain an abundance of all the 











* 1st Interim Report (Cd. 8608), page 1, and 3rd Interim Report (Cd. 315), page 12. 
+ E, Mellanby, Journ. Physiol. (Proceedings) 52, 11 and 12,1918. Lancet, March 15th, 1919, 
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necessary growth-promoting substances. The green parts of plants contain all the above vitamines in 
abundance, and there is evidence* showing that the milk given by cows in the summer, when the diet consists 
of fresh green pasture, is richer in vitamines than in the winter, when the chief foods are hay, straw, roots 
and concentrates. 


21. Present-day Average Consumption.—That enough liquid milk is not consumed is shown by the 
returns in the following table obtained in January, 1918, through Local Food Control Committees : — 


Food Division Area. Consumption per 
head per day.t 
1. Northern ... ose Ay aN FA aye .. O19 pts. quid milk. 
2. North Eastern... a ane at Be ebay: Ligases a * 
3. Home Counties (S) ae eh s ty: ie ORO ane e 
FA 4 (N) se =e ei Le prety nies bee, 5 a 
5. Eastern... As ig ag ta ay se) O18 3) ae 99 
6. North Western ... fh “ pe at Pe CO hee a Yr 
Ch clgonslon vine byes os ae so wir inte 0 OL eee o ts 
8. South Western... es Ras “in ce coo O20 Se ” 
9. South Midlands ... ON se fe i vas, UO ees * N 
10. Midlands ... Sie a ut aay sae Pa | Sia! be a * 
11. North Midlands ... ae iM a oe i eee av) me 
12. North Wales SA Ne aun Ee ve DO ae a : 
138. South Wales ae ot Gi ne, ne iin tO LG aie rs a 
Scotland. 
Edinburgh oy a sou es ee iA Sn Oe pa a _ 
Glasgow va he a sa ah A . OURO commas me ne 
Inverness we mts ie oy BS Hea Pe a Deh ES ef & 
Average per head per day for Great Britain ... .._ 0°26. pts. Liquidaaaiie 


22. From the above table it will be seen that the consumption of milk per head per day in Great Britain 
varied in January, 1918, from ,), of a pint in Inverness to $ of a pint in London; the average for the country 
was + pint per head per day. Working-class consumption has been put by the Board of Trade} at 1°8 pints per 
head per week, which also works out to + pint per head per day. This is less than half the normal average con- 
sumption of the City of New York. Consumption in Great Britain is uneven and varies, according to the 
available returns in the large towns, from ‘63 pints per head per day in Hornsey to ‘08 pints per head per day 
in Dudley, and in the smaller towns from ‘67 pints per head per day in Winchester to ‘06 pints per head per 
day in Llanelly. Though there must be some uncertainty attached to the returns of retail sales on which 
these figures, particularly those relating to rural and small urban areas, are based, it is clear that the 
average daily consumption of milk throughout Great Britain is much lower than is desirable. 


23. Production'and Priority Requirements.—The diagram on the opposite page shows in block form the 
requirements of the various classes of the population under the priority scheme put forward in the Second 
Interim Report (Cd. 8886),§ together with curves of the total supply of liquid milk available, and the supply 
available for consumption as liquid milk. 


It will be seen that if children up to 6 years of age had taken the full quantities necessary to them no 
milk would have been available for use by adults in the months of November, December, January, and 
February, and the supply would not even have sufficed for the children of 6 to 14 years of age. In practice, 
unfortunately, children do not get enough milk. In many industrial centres there are known to be whole 
streets where no fresh milk is taken. 


24. Milk Supply im Rural Districts —Vhe position of the rural inhabitant requires special mention. 
it is often more difficult for people living in the country to obtain milk than it would be if they were living 
in cities. This is mainly due to the fact that it is easier for farmers to sell the whole of their milk output 
to one large contractor than to retail it themselves over a scattered population. This difficulty could be 
avoided by an arrangement whereby the local consumers would register themselves with the village shop- 
keeper, who would buy the necessary number of gallons of milk from the farmer and retail it as required. 
Such a scheme is in successful operation in several villages in Hngland, and obviates the objection of the 
farmer to the sale of milk in small quantities at the farm itself, while it ensures that fresh milk shall be 
available for ali those who have taken the trouble to register their requirements. The extension of the 
keeping of goats would also do much to provide a supply of milk for rural areas. Goats can support them 
selves on the roughest grass, are easily tethered and kept, and are quite hardy. Many small-holders in 


certain districts on the Continent get all their milk from goats kept in small sheds and fed on wayside strips 
of grass. || 





* Barnes and Hume, Lancet, August 23rd, 1919. 


+ The actual consumption per head would be slightly above the figures given, as milk produced and consumed on farms, etc., does 
not appear in the returns, whereas the figures include the rural population. This error would be most marked in preponderantly rura 
areas. The London figures are approximately correct. 


{ Report of another Enquiry by the Board of Trade into Working Class Rents and Retail Prices, together with the Rates o: 
Wagesin Certain Occupations. (Cd. 6955.) 1913. 


§ Group 1.—(a) Children from bicth to 9 months to receive not more than 14 pints a day under a medical certificate, stating 
that the infant cannot be breast fed or caw only be partially breast fed. 
(6) Children from 10 to 18 months 1} pints a day. 
(c) Milk on a medical certificate. 
Group 2.—Children 19 months to 5 years 1 pint per day. 
Group 3.—Children from 6 to 14 years 1 pint per day. ‘ 
Group ‘.—All other persons } pint per day, or according to supplies available. 
| For Report of Sub-Committee on Goats, see page 17 of 8rd Interim Report. (Cd, 315.) 
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25. Growth of Human and Cow Populations and of Imports of Dairy Produce.—As may be seen from 
the following table, the production of milk in Great Britain in recent years has not kept pace with the 
increase in the human population, nor with the demand by the latter for milk products. 





i871. 1914. Increase per cent. 
Population... - ish Ay ae, 26,100,000 41,700,000 60 
Number of cows and heifers Ae a 2,091,000 2,937,000 40) 
Weight of cheese imported (cwts.) eh 1,216,400 2,373,091 95 
» 5, butter imported (cwts) ne bifid Hee 3,882,116 304 
» 4, Margarine imported (cwts.) ... \ 1,334,783* 1,501,520 
» 4, condensed milkimported(cwts.) 4  352,332+ T71,239 128 
» » dried milk imported (cwts.) ... Q (1888) 30,601 (since 1888). 

Total weight of dairy produce imported | 

(ewts.) Le a a 2,001,200 8,558,567 235 








An increase in the human population. since 1871 of 60 per cent., with an increase in the number of cows 

and heifers of only 40 per cent., as compared with an increase in the weight of imported dairy products of 
235 per cent., cannot be considered satisfactory. The increased importation of condensed and dried milk 
should be particularly noted. 
26. Value of Imported Dairy Products——The value of dairy products imported into the United Kingdom 
has risen steadily for the last 50 years, until in 1914 it had reached a total of £38,000,000. Of this total, 
over £27,000,000 was paid to Denmark and Russia for butter, and to Holland for margarine, cheese and 
condensed milk, while the balance (something over £10,000,000) was paid to Australia and New Zealand for 
butter, and to Canada and New Zealand for cheese. 

27. Comparison of British and Continental Dairy Farming.—Holland and Denmark have no natural 
advantages of climate or soil which are not possessed to an even greater degree by large sections of the 
United Kingdom, which also offers to the British dairy farmer the advantage of proximity of markets. 

28. <A table given below shows the density. of population, numbers of live stock per 100 acres of 
cultivated land and proportion of permanent grass land to the total cultivated area in the United Kingdom 
and in the more progressive European countries. 


Table showing proportion of permanent grass land, density of population and number of livestock per 100 
acres of cultivated land in the United Kingdom and other European countries. 


















































j Permanent Density of Number of Live Stock per 100 Acres 
Grass. Population. Cultivated. 
Total | aay. ees g = 
Country. Cultivated = 8 oes . ; ; = 
3 Area. s oS 5 . 43 pe a = : 
S & Bie aye oeen piel Oifea 
< Sa We Ss 3 5 o 
= as 8 = ale) foe al jor o R 
s Sos es a) 3S ty o o zn 43 
S BEF 3 fied iS ‘3 ce oP s 3S S 
H 4 Ao A a -) v7) an O 
Acres. Acres. « | Percent. | 
HOGIPION pos x rs 4,472,382°| 1,223,979 | 27.3 658 }. 167°7. | 40°91 20°9 | 20-0 | 30°T —t 5°8 | —t 
Holland ... =e ash 5,343,452 2,996,291 | 56°7 SFO PLE TSB 20D 11820 2e°7 LO" dro: Pee 
Denmark ... aes ie 6,910,922 778,106 | 11:2 180 4095 S270 1895 {140i 21e2 LOM petiee *5 
Sweden ... Me ... | 12,252,566 3,224,901 | 26°3 32 45° 0) 209 A SOP Gruen Fae ip Toe eee 8 “5 
Switzerland re tes 5,503,160 — _ 243 O90.) 2b- 20145 1b e7. 103 AO 22 Gb ake 6 
Germany ... sik ... | 78,632,139*) 19,463,884+) 24-7 311 S250) 2a olay bli 8 26°6 Te Oona et alae eis 
Treland ... lise wwe 14,673,778 9,685,227 | 66°0 135 OUT O Woe Ot lO Sa ae 20 aw 26°6 | 3:7) — 
United Kingdom ..» | 46,669,802 | 27,020,948 | 57°8 381 O70 N2Srk Pra ele Oo "BES 61°88) 4:2) — 
Scotland ... # hi 4,821,334 1,496,307 | 31°0 156 98°3 1/24°5 4° 9:0) 15°5: fo 33.) 145-28), 4°07) — 
England and Wales ... | 27,174,690 | 15,839,414 | 58°2 Glo Lal GOL c nek eel) Te hes) Oey 66°48) 4"d va 
rane 15... a ... | 90,369,568 | 24,938,627 | 27°5 193 | 44°2.) 16°25) 8°68) 07°76.) 746 TS? 0: (teas te 26 
* Excluding rough grazing. + Including rough grazing. + Not enumerated since 1895. 


§ Sheep kept on mountain land not classed as cultivated are included in these figures. 


England and Wales, though almost as densely populated as Belgium, had in 1912 some 58 per cent. 
of the total cultivated area under permanent grass and maintained 86 cows per 100 acres as compared with 
Belgium’s 27°3 per cent. of permanent grass and 20°9 cows per 100 acres. Holland alone showed a percentage 
(56°7) of permanent pasture approaching that of England and Wales, and Holland maintained 20°1 cows 
per 100 acres. Denmark, with a comparatively sparse population, but with easy access to British and 
German markets, maintained 18°5 cows per 100 acres with only 11°2 per cent. of permanent grass land. The 
outstanding feature of this comparison is the greater attention given to dairying as indicated by the greater 
proportion of cows kept in all these countries (with the exception of France) than in the United Kingdom. 

There seems no good reason why the United Kingdom should have per 100 acres only (i) 45 per cent. 
cows as compared with Belgium, (ii) 47 per cent. compared with Holland, (111) 51 per cent. compared with 
Denmark, (iv) 62 per cent. compared with Sweden, (v) 65 per cent. compared with Switzerland, and (vi) 
74 per cent. compared with Germany. 

99. The reasons for the relative importance of dairying probably differ from country to country In 
Holland, and to a lesser degree in Switzerland, the possession of suitable grass land and of breeds of stock 
of great dairy capacity has made the development of a great dairy industry natural and easy. In Denmark, 
on the other hand, previous to the Prussian War of 1864, the chief type of farming was corn-growing, and 
in the subsequent period of reconstruction, when the financial position of the country necessitated the utmost 
economy and the best use of the land, dairying, associated with bacon production, gradually came to be 
recognised as the most reliable and profitable branch of farming. 





ea aN REL CEA Le ae, OA Pp tal es ae es ea ep ae i eee aE 
* No separate statistics for butter and margarine before 1888. + No separate statistics for condensed or dried milk in 1888. 
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30. Value of the Cow as a Producer of Human Food.—In addition, however, to particular reasons 1% 
individual countries there has undoubtedly been a widespread recognition on the Continent of the great value 
of the dairy cow as a producer of human food. As land, labour, and feeding stufts have increased i in price, 
the dairy cow has more and more displaced the strictly meat-producing farm animals as an economical 
agent for the conversion into human food of those field crops which are not suitable for direct human con- 
sumption. The relative economy of the different classes of farm animals for this purpose received but little 
study in this country before 1916, and the position of the cow in such a comparison is not yet generally 
realised. 

31. Ina recent Report* it is stated that :— 

“Considerable economy in fodder can be ettected by varying the kind of animal to which it is fed. 
All animals are by no means equally good ‘ converters,’ as is shown by the following figures :— 
Lb. starch equivalent in fodder required to produce 1,000 calories in the form of— 


Poo ie = tid Fs ioe tee a ... Milk from good cow (800 gallons). 
oD eos a Bee “i a ms = a Pigomest. 

BATE setae BA Aa 5 ie AED as A. es Veal, 

7 Sa fea see <2 hes ne me a ... Milk from bad cow (300 gallons). - 
ahi phe dh Ei ee hehe ae e ee EU DOdl 

CO Ne oer ie theca: An ac eer 

Vp eo as a A ated Nee ae - th ‘Baby’ beef. 

9°0 hy ce a .. ‘Steer’ beef, 


hess ee pistity te agricultural policy of most Céntinental countries which rely on dair 
products, pig meat and veal, for a very large proportion of their supply of animal food. <A given 
supply of fodder is capable of producing a far greater amount of protein and calories in these forms 
than if ?t is used to a very large extent, as in Great Britain, for the production of mutton and beef.’ 

Much might be written in qualific ation of these figures, such as the dependence of-the pig on foods 
which are suitable for direct human consumption, the importance of the sheep as a source of wool and as 
a factor in the successful cropping of light arable land, and the greater labour required by cows, but in 
spite of all possible qualifications it is indisputable that a good cow surpasses all other farm animals in 
ability to convert the crops of the field into human food. Further, the supplies of human food from the pig, 
steer, and sheep are obtained only after these animals are killed, whereas the cow produces more human 
food from the same amount of fodder while alive, and still has a food value when killed. 

32. Some Reasons for the Slow Development of Dairying in Great Britain.—Other factors which have 
contributed greatly to the development of dairying and associated branches of farming on the Continent are 
(1) the national system of education, including technical education and research in dairying, (2) co-operation, 
( 3) peasant occupaney, (4) systems of credit for farmers, (5) State assistance. 

The important part played by these various agencies in the development of Continental dairying which 
has taken place during the last 50 years has been described fully in numerous reports issued from time to 
time in this country. It is, therefore, unnecessary to discuss the subject further here. For a variety of 
reasons the factors which made for the development of dairying on the Continent did not operate to the 
same extent in Great Britain. From 1870 onwards, although the population of this country increased 
rapidly, there was not a corresponding increase in the production of milk and dairy products. Milk pro- 
duction did increase to a certain extent, and this may be taken as a recognition of the importance of the 
dairy cow as a producer of food, but this increase, as indicated in the table a8 paragraph 25, fell very far 
short of meeting the national requirements in respect of dairy products. 


The system of tenancy instead of ownership must bear a share of the responsibility for the ae and 
inadequate development of dairying in Great Britain. During the agricultural depression of the eighties 
and nineties, when tenant farmers were threatened with ruin, landlords reduced rents to enable their tenants 
to carry on, but these reduced agricultural rents impoverished the landowners, and rendered many of them 
unable to assist in Ar ansforming buildings on grain-growing farms or in erecting new buildings for the 
purposes of dairying. The slow development of co-operation amongst farmers in this country also hindered 
the development of ‘British dairying. Further, the defective system of agricultural and dairying education, 
and the almost total neglect of re search in dairying subjects have severely handicapped the British farmer. 
His competitors in other countries have had scientific discoveries of great value brought to their knowledge 
years before similar information was made available in this country. lastly, a large share of the 
responsibility must be attributed to the lack of any constructive Government policy. 

The Committee, while fully realising the essential difference in national temperament between 
the nopulation of the United Kingdom and the populations of Continental countries, are convinced that 
the dairying industry here would he greatly benefited by the adoption, with wherever modifications may 
he thought necessary, of methods w hic h have brought about excellent results in other countries, and they 
make easier ations accordingly in later sections of this Report. 


IIl.—RELATION BETWEEN PRICE AND CONSUMPTION. 


33. Variation in Supply and Price in Winter and Summer—During the war the increase in the cost 
of production of milk, and consequently in the cost to the consumer, has been so great that the consumption 
is unlikely to be higher than in pre-war times, and during the winter is probably considerably lower. 
Changing war conditions have caused successive Food Controllers to make more frequent alterations in the 
prices of milk than were previously brought about by ordinary commercial influences. In pre-war 
days the farmer made yearly or half-yearly contracts, winter prices being from 2d. to 3d. per gallon above 
those ruling in the summer. It was not contended that this variation represented the difference in the cost 
of production between the two periods, in fact, the difference in cost was as a on considerably more than 2d. 
per gallon, but the stability of the cost of labour, imported feeding stuffs, &c., was such that many farmers 
were content to produce milk in winter at little or no profit, with the where that during the summer 
there would be a satisfactory margin. At the same time, the price to the consumer, and consequently the 
consumption, remained practically ‘uniform i in winter and summer, 








* The Food Supply of the United Kingdom. Report drawn up by a Committee of the Royal Society at the request of the 
Board of Trade. (9725) 1916. - 
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34. The Committee adhere to the opinion expressed in the 2nd and 3rd Interim Report* that it would 
be in the ultimate interest of the consumer, if it were to become the recognised practice to charge a higher 
price for milk in winter when the cost of production is high than that charged in summer when the cost 
of production is low. They believe that this would assist in the provision of an adequate supply of winter 
milk, though such a fluctuation in price would, at least so long as high prices continue to rule probably 
lead to variation in the consumption. ; . 

35. When the prices of feeding stuffs of all kinds rose rapidly during the war, the normal difference 
between winter and summer costs of production was accentuated. In order to safeguard the supply of 
winter milk, a much greater increase in price was necessary for that period than for the summer, conse- 
quently the price to the consumer instead of remaining uniform in winter and summer varied with the cost 
of production, This change in price has necessarily resulted in a greater variation in the consumption than 
was formerly the case. 

36. The Committee believe that conflicting interests of producers and consumers in relation to supply 
can be co-ordinated by the intervention of an intermediary. This intermediary may be either the farmers’ 
own depot or factory, run on co-operative or other lines, or the large companies which are at present *in 
existence, or the work might be undertaken by some public body. 


31. Growth of Wholesale Trade.-One of the greatest changes which have taken place in the dairy 
industry in the course of the war has been the increase in the quantity of milk sold for human consumption 
which has passed through the hands of the wholesale companies. The following figures give some indication 
of the extent of this change : — 


1 ¥TOIS? Gals. 1919! Gals. 
‘Gated amen ee uy 20,980,996 Airy Jie um Hn 24,726,505 
May af rs Ah 21,626,911 May , ee BA 32,880,785 
Jitte (6) !). ri ME 28,264,901 ily: Se Dane oe! Sie 30,300,027 
July ->#%. ue tu 25,775,083 July LaF af set 32,141,379 
August ... Md 20,122,090. August’... a, Ag 32,954,082 


No figures with regard to the period before April, 1918, are available. 


38. The chief reasons which have brought about this marked increase have been :—— 
(1) the increased reluctance on the part of farmers to undertake the delivery of milk, and the readiness 
~ on the part of numerous wholesale companies to collect milk from the farmer’s premises; 
(2) the fixing by the Ministry of Food of a definite margin, including a satisfactory profit, for the 
services rendered by the wholesaler; 5 
(5) the organisation, in: districts where milk was not previously available for human consumption, 
of wholesale companies for the collection and treatment of milk and for its transportation %o 
large centres of population. 
39. Price—Relation to Dairy Produce.—An unduly high price for milk is prejudicial to the future 
of the dairy industry, for in addition to reducing, or at least preventing, any increase in consumption 
it must make it well-nigh impossible to increase or even to continue the home manufacture of dairy products. 
Condensed milk, dried milk, butter and cheese manufactured in this country, when the control of price 
has ceased, must be sold in competition with similar products imported from abroad. 


40. At the present time, there is no competition between home-made and imported: cheese as the 
Ministry of Food controls the price and distribution. There is, however, no such control in respect of 
condensed and dried milk. As the cost of raw milk, and therefore of the products made from it, 1s con- 
siderably less in Norway, parts of North America, New Zealand and Australia, it will be. possible, 
when greater shipping and other facilities are available, for these products to be placed on the British market 
at a much lower price than similar products manufactured in this country. It is conceivab!'e that imported 
condensed or dried milk may be offered at such a low price as to compete with liquid milk more acutely 
than has hitherto been possible. The British farmer has always considered that he was safe from foreign 
competition as regards liquid milk. Should the cost of milk remain at or near its present level for any 
considerable time, consumers will increase their purchases of condensed and preserved milk, reducing at 
the same time their purchases of British liquid milk. No effort or expense has been or is being spared to 
advertise the different forms of preserved milk. In addition, the ease with which small quantities can be 
obtained and kept in good condition, and the freedom from the necessity of cleaning utensils and receptacles 
make these preserved imported milks attractive to the average householder. 


TV.— NECESSITY FOR LOWERING THE COST OF PRODUCTION OF MILK. 


41. The Committee believe that the immediate and earnest attention of British dairy farmers should 
be directed towards improving methods of production in order that the cost of milk may be reduced, and 
consumption not only maintained but also increased. 

42. Variation in Cost of Milk Production.—The extent of the variation in the cost of milk production 
throughout Great Britain is seldom realised. Returns from 43 farms collected and analysed by the Food 
Production Department in 1917 showed a variation in the net costs for the winter of 1916-17 (excluding 
cost of delivery) of 10d. per gallon. On six farms the cost was less than 10d. per gallon, and on six others 
it was over 20d. per gallon. These figures show a variation of more than 100 per cent. The increase in 
the prices of purchased foods since 1916-17 and the variation in the quantities used on farms following 
different systems of management must have increased the difference in the cost of production. 


It is obvious that so long as a maximum price proves to be practically a fixed price which yields a fair 
profit to a large proportion of producers, the interest of these producers in more economical methods of 
production cannot be effectively stimulated for the reason that cheaper production will tend w lower 
maximum prices. St toe 
- 43. British Cheesemaking.—Reference has been made to the control of the price and distribution of 
cheese by the Ministry of Food. When the fixing of prices for milk was first undertaken, the relationship 
between the price of milk and the price of cheese was the subject of careful consideration. Under pre-war 
conditions, if the price per lb. which the farmer obtained for his cheese was ‘he same as the price per gallon 











oO 


#* Cd. 8886, §, 17. Cd. 315, §, 19. 
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of milk, there was little complaint; it was the custom then for the sender to pay the railway carriage, which 
was on the average ld. per gallon, thus giving in fact a margin of ld. in favour of cheesemaking. The 
sender does not now pay the railway carriage, but owing to the increased cost of manufacture and the 
difficulty of utilising whey profitably a margin of 2d. per gallon i is necessary, that is to say, the price per lb. 
received for cheese should -be 2d. above the price per gallon of milk. It is on this basis that the price for 
hard-pressed whole milk cheese was fixed for the months of May to September, 1919, inclusive, the average 
price being approximately 1s. 84d. per lb. for first grade cheese. During the period of control the Ministry | 
of Food, by pooling the less costly imported cheese with that produced in this country, has been able to 
imake arrangements whereby British-made cheese is sold retail at a price lower than that paid to the maker. 


In the future when the control and pooling of home-produced and imported supplies cease, the British — 
cheesemaker cannot expect to receive prices on the level of those of 1918-19. There are indications, however, 
that the world’s output of cheese for some years to come will not be equal to the total demand, and therefore - 
the cheesemakers of this country should find a ready sale for their produce. The choicest qualities of the 
well-known English varieties have always commanded satisfactory prices, and will*continue to do so, but 
ignorant or slovenly cheesemakers who offer a second or third grade product must expect keen foreign com- 
petition. All possible assistance by means of education and research should be provided so that the propor- 
tion of British cheese of the highest grade may be increased, and the home manufacturer thus enabled to 
abtain more remunerative prices. | 


44, Hffect of Guaranteed Prices for Cereals on the Price of Milk.—The policy of guaranteeing prices for 
pther farm products must affect the price of milk and milk products. In the past, farmers were content 
with a small profit on dairying, as this branch of farming was secure against foreign competition. Now, 
however, that farmers are guaranteed against serious loss in wheat production their whole outlook is altered. 
A guaranteed price giving reasonable assurance of some profit on one kind of farm produce tends to make 
farmers demand a higher profit on other produce, the price of which is not guaranteed, If the State 
yuarantees to farmers remunerative prices for wheat, or even guarantees them against serious loss, farmers 
will require a larger profit than in the past on milk ‘production, which is in many ways more troublesome. 
Failing this they will, so far as circumstances allow, tend to take up the production of grain and meat, and 
to reduce their output of milk and dairy produce. 


It is pointed out in another part of this Report (page 22) that increased grain production may be 
brought about simultaneously with the maintenance or even the increase of milk production, but it must 
be remembered that if a farmer is reasonably assured of a satisfactory profit on grain, he may prefer, 
because of the lessened labour and worry involved, to utilise his roots and straw and to provide manure for 
his land by keeping cattle and sheep instead of dairy cows. 


V. PRESENT STATE OF THE MILK SUPPLY—QUALITY AND CLEANLINESS. 


45. Present Regulations as to Quality of Milk.—Not only is the amount of milk consumed in Great 
Britain much lower than is desirable, but it is known that the quality as regards cleanliness has been and 
is gravely defective. .The regulations at present in force with regard to the quality of milk refer solely to 
the composition of the milk, and have nothing to do with its cleanliness, wholesomeness, or purity. They 
were issued by the Board of Agriculture in 1901 and 1912 under powers conferred by Section 4 of the Sales 
of Food and Drugs Act, 1899. 


Certain powers relating to cleanliness and freedom from disease have been provided by means of | 
the Dairies, Cowsheds, and Milkshops Orders issued by the Privy Council, and later by the Local Govern-— 
ment Board under the Diseases of Animals Acts and by Section 4 of the Infectious Diseases (Prevention) Act, — 
1890. These measures have, however, been found to be largely ineffective, and the Milk and Dairies Act, 
1914, and the Milk and Dairies (Scotland) Act were passed with a view to providing better means for 
regulating these matters. These Acts were, however, suspended until after the termination of the war. In 
the meantime the drafting of the Regulations which will have to be issued has revealed the need for amend- — 
ments to the Act in several respects, and it was announced in the House of Commons on July 2nd, 1919, 
that the Departments concerned were considering the question of the necessary amendments. ‘This action 
has been taken also as a result of the experience gained during the war by the Ministry of Food and the 
Ministry of Health. 


46. Lack of Cleanliness.—Such examinations of the bacterial content of milk as have been undertaken — 
in this country have indicated the unsatisfactory nature of the supply. In some cities in the United © 
States, where it is the practice to judge of the cleanliness of milk*by the number of bacteria which it — 
contains, no raw milk with more than 30,000 bacteria per cubic centimetre is permitted by the Health — 
Authorities to be sold for human consumption. In 1916-17 Professor Délépine investigated samples of milk 
delivered to Manchester Hospitals. Out of 30 samples, 64 per cent. contained over 1,000,000 bacteria per 
cubic centimetre. Under the standard obtaining in the City of New York this 64 per cent., some of — 
which had probably been artificially treated by heat in order to reduce the bacterial growth, could only have | 
been used for cooking and manufacturing purposes. Its sale for consumption by children would have been 
prohibited. 


47. An examination made for the National Clean Milk Society by the Lister Institute, of milk supplied i 
to 21 London hospitals also showed the bacterial content to be excessive, as many as 290, 000 ,000 bacteria per 
cubic centimetre having been found in one sample. In_ the Appendix (page 77) will be founda table 
showing the excessive bacterial content of some of the milk supplied to mothers attending Infant W elfare— 
Centres in London. : 


. 


48. These bacterial counts do not necessarily mean that the milk contained disease germs, but they 
indicate a marked deterioration due to dirt, or to its being stale, or not having been kept properly cooled. 
Contamination of milk takes place partly at the farm, partly on the railways, where milk is often handled 
with extreme negligence, partly while in the hands of wholesalers and retailers, and again in insanitary 
houses and tenements after delivery. Detailed recommendations as to the care of milk at all stages, 
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will be found in the Report of the Sub-Committee on the Handling of Milk (Appendix IV, pp. 31-39). Milk 
with a high bacterial count containing no disease germs is not necessarily harmful to adults, but such 
milk, especially if taken in large quantities, may seriously affect the sensitive digestive organs of children. 
Milk as it comes from a healthy cow contains a negligible quantity of bacteria. It should be the endeavour 
of the responsible health authorities to see that milk supplied to children is as near as possible to its original 
condition when drawn from the clean udder of a healthy cow. 


49. It has been represented to the Committee that the existing Regulations with regard to the chemical 
composition of milk require revision. The Committee have already drawn the attention of the Government 
Departments concerned to the anomalies in the existing Regulations, and they again urge that this subject 
should receive immediate attention. r i 


VI.—POLICY OF THE FUTURE. 


50. In the foregoing paragraphs an attempt has been made to refer to some of the more unsatisfactory 
conditions of the milk industry in this country, and to show that an increased consumption and production 
of better and cheaper milk are urgently needed. ‘The Committee are aware, however, that this cannot be 
accomplished hurriedly, and that real progress will only be made by such methods as will command 
sympathy and co-operation from both producers and consumers. The initial steps should be such as will 
meet with the approval of the majority of progressive farmers, and encourage the production of milk. At 
the same time, measures must be taken to add to the knowledge of the consumer as to the value of milk 
as a food and thus lead to an increased demand. The aims of an enlightened milk policy should be :— 


(a),To bring about the utmost possible economy in production in order that :— 
(i) prices may be kept at as low a level as possible to the consumer, and consumption thus 
increased to the desired standard ; 
(1i) an adequate supply may be brought within the reach of the poorest families. 
(6) To improve the hygienic quality of milk, and to ensure that that portion of the supply which 
requires or is subjected to pasteurisation is efficiently pasteurised under supervision. 
(c) To increase the total supply in order to meet the extended consumption that should follow improved 
quality and the education of the public with regard to the nutritive properties of milk. 
(d) To prevent the exploitation of the producer or the consumer by any trust or combination, either of 
a provincial, national, or international character. 


VII.—_STEPS TO BE TAKEN TO REDUCE COST OF PRODUCTION. 


51. The Committee are of the opinion that dairy farmers should take steps to lessen the cost of pro- 
duction in order that milk may be obtainable at a lower price. The Committee have devoted much time 
to the consideration of this matter. In their opinion the necessary work cannot be completed at once or by 
any single action, but they consider that much may be done within a reasonable time if farmers respond 
with intelligence and goodwill and if adequate assistance is given by the Government. 


The cost of milk can be lessened :— 
(1) by reorganising the system of herd management in order to :— 
(i) reduce loss when high-priced dairy cows are sold for slaughter ; 
(ii) lengthen the milking period of the best cows; 
(iii) obtain a better distribution of the dates of calving; 
(iv) reduce as far as possible dependence on purchased foods; 
(2) by improving the milking capacity of dairy stock so as to increase the average yield, and thus 
diminish the cost of production per gallon; 
(3) by more economical and methodical feeding; 
(4) by the introduction of labour-aiding machinery and equipment, and by a gradual improvement in 
the arrangement of farm buildings; 
(5) by more businesslike methods of account keeping; 
(6) by greater cleanliness in the production and handling of milk so as to reduce the present waste 
and loss of milk through souring; 
(7) by the extension of co-operative methods in the purchase of feeding-stufis and manures, particularly 
on the part of small farmers; 
(8) by the State provision of veterinary help so as to reduce the present heavy loss to dairy farmers 
through contagious abortion, tuberculosis, and other preventable diseases. 
A further reduction in the cost can be brought about by better organisation of the collection, transport, 
und distribution of milk, 


52. Re-organisation of Herd Management.—The Town Dairy.—The management of a herd includes 
the method of maintaining the herd, whether by breeding or purchase, and if by purchase, the period over 
which the cows are kept, ?.e., whether permanently or for the lactation period only. It also includes the 
regulation of the time of calving, whether with a view to the production of the maximum amount of milk 
luring the summer or to the maintenance of a uniform output throughout the year. The general study of the 
20st of production throughout the country, which has become necessary during the period of control of prices, 
has brought out the fact that there are large cities and industrial districts which are to a great extent 
lependent for their milk supply on herds kept actually in the towns and managed on a system which involves 
he replacement of from 75 to 100 per cent. of the cows annually. This leads to very heavy annual deprecia- 
ion, and so to an increase in the cost of milk production. As concentrated foods are freely used in an attempt 
© fatten the cows during the latter portion of the milking period, this cost is further increased. The contrast 
between the above-mentioned system of herd management and that which obtains in the traditional dairy 
listricts of the country is very great. In the latter only from } to } of the herd is changed annually, and 
she numbers are kept up almost entirely by home-bred stock. Each farm supplies a proportion of home- 
srown foods, and the production of milk is much less dependent on imported feeding-stuffs. The abandon- 
nent or modification of the system of management followed in *‘ town dairies’’ and in many suburban and 
ndustrial districts would lead to the production of cheaper milk, 
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53. In addition to the re-organisation of herd management on the large scale described above, there 
is undoubtedly great need for a closer study of detail on the part of individual farmers. The information 
contained in the chart on page 81 of the Appendix shows, for instance, the difference in the yields of cows of 
different ages. 

54. Improvement in Dairy Stock. Increasing Yield of Dairy Cows.—Probably the greatest economy 
in the production of milk can be effected by increasing the yield of individual cows. If the average yield 
per cow in the United Kingdom could be increased by ,4) of a gallon per day, the cost of milk at present 
prices would automatically fall about 2d. per gallon without affecting the profit made by the farmer. The 
following results obtained on two farms following practically the same system and in the same district 
illustrate how production can be cheapened :— 


Farm A, Farm B. 
Average number of cows in milk... -. 55 i oe 
Total cost of food per year ... oe ae £794 15s. Od. £774 Ivs. 3d. 
Higher cost of food on Farm A ae + SADT ison. 
Total milk produced... ep as A 46,221 gallons. 36,033 gallons. 
Higher milk yield on Farm A 28 As. ID 1884", 
Cost of food per gallon on Farm A... a “Winter 1913-14, 5°12d. 
Cost of food per gallon on Farm Be... e Winter 1913-14, 74d. 


55. Widespread Development of Milk Recording Needed.—In the opinion of the Committee, milk 
recording has been by far the most effective agent in the improvement of dairy stock throughout the world. 
Energetic measures should be taken to increase the membership of existing Milk Record Societies and to 
form new societies in every dairying district-in Great Britain and Ireland. At present there are records of 
the yield of 1 per cent. of the cows in England and Wales, of 5 per cent. of those in Scotland, and: less than 
1 per cent. of those in Ireland. Yet in each of these countries there is a National Milk Record Scheme. 
The chief hindrances to development during the war appear to have-been the lack of organising staff and the 
shortage of milk recorders. The Committee recommend that the Boards of Agriculture should make such 
addition to their staffs (and in the case of England should give additional assistance to the Live Stock Officers 
in the different provinces) as may be necessary to facilitate the formation of societies wherever farmers desire 
to have them. A definite course of training should be provided for intending milk recorders in England 
and Wales and in Ireland (it is understood that this action has already been taken in Scotland). Milk 
recorders of proved energy and ability should be advanced under a regular system to higher and more 
responsible positions. 

56. Study of the Information collected by Milk Record Societies necessary.—The Milk Record Societies 
accumulate much varied information as‘to local methods of management. The Committee believe that the 
interest of farmers in milk records would be stimulated, and that the systems of management in different 
districts would be considerably improved if an analysis of the results obtained by a society or group of 
societies were made available to the dairy farmers concerned. They have had evidence that such an analysis 
is being carried out in Scotland, but they understand that no provision is‘at present made for any such study 
in England and Wales, or Ireland. The educational side of milk record work should be associated with the 
local centre for agricultural and dairy education, and the Agricultural Colleges should be asked to undertake 
such an examination and to publish the results in a simple and concise manner. 


57. Milk Record Schemes should encourage Tests of the Quality of the Milk of Individual Cows.—The 
milk recording scheme in operation in England and Wales appears to be restricted too exclusively to the 
obtaining of information as to the yield of milk. The work of Milk Record Societies should be extended so 
as to include fat tests of herds or at least of the heaviest milkers, 7.e., those whose calves are most likely 
to be retained. 

The Committee hope* that the Board of Agriculture and Fisheries will formulate and publish a scheme 
for the testing of samples of milk from most or all of the cows in herds of members of Milk Record 
Societies, and encourage the taking of fat tests at regular intervals by increasing the grant to societies which 
adopt and efficiently carry out a reliable scheme. | 


58. Register of Dairy Cows with Authenticated High Yields.—The Committee welcome the scheme of 
the Board of Agriculture for the registration of dairy cows which have authenticated records of 8,000 Ibs. 
In one year, or an average of 6,500 lbs. for two or more years, and are of opinion that this measure will 
lead to a great improvement in dairy stock. This scheme, however, in its present extremely simple form, 
which classes Jerseys with Friesians, and heifers with mature cows, does not meet the situation adequately. 
They endorse the recommendationt of their Agricultural Sub-Committee that this scheme should be enlarged 
so as to (a) provide separate classes for the different breeds and for animals of different ages, and (6) take 
cognmisance of the percentage of fat in the milk as well as of the total yield of individual cows. 


59. Improvement of Dairy Bulls —The Committee feel that yet another result which might be obtained 
from the keeping of milk records has been too often neglected in the past. There is need for the improvement 
of dairy bulls. This can best be done by giving greater attention to milk record ancestry on the female side. 
In selecting a bull for a dairy herd, pedigree should be taken to mean not only a list of the bull’s progenitors 
for several generations, but should include authenticated records of the milk yield of the dam and grandams. 
Frequently also, in judging dairy bulls, too much attention is paid to external appearance and handling 
properties. In the noted dairy countries of the world, dairy bulls are seldom, if ever, judged by their 
external characteristics only. The real test of a dairy bull must be the power to beget offspring which will 
yield large quantities of rich milk. The Committee believe that until the value of this information is more 
generally recognised, progress in the breeding of the highest class of dairy cows will be slow and disappointing. 

Further, bulls are usually disposed of before their value has been proved by the milk records of their 
progeny, Breeders should find means whereby bulls can either be kept in the herd or be leased to other 
breeders until the value of their heifers has been ascertained. In this way bulls which transmit the qualities of 
a large and good milk yield could be,discovered before it is too late, and could’then be used or sold to the 
mutual advantage of the owner and of the national dairy stock. | . 

60. More Economical Methods of Feeding:—The keeping of milk records usually increases the interast 


felt by the farmer in the management of his dairy herd, and often induces him to place his system of feeding 
on a more economic basis. 








* See Appendix, page 29. tT See Appendix, page 30, 
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The wasteful and extravagant practice of giving the same amount of food to all cows has been discarded 
by all progressive farmers, but is still too common throughout the country. There is much room for instruc- 
tion in the keeping of food records and in the most economical rations for milk production. The following 
figures show the saving effected during the winter period in two cases where milk recording and an improved 
system of feeding were adopted. In both instances the adoption of a proper system of feeding was the direct 
result of the keeping of milk records ;— ; : 

Herd A. 

December, 1912. 
Cost of food per gallon of milk—748d. 


January to March, 1913. 

Cost of food per gallon of milk—5°21d. 

Saving approximately 24d. per gallon on 9,570 gallons... ve .: 39 14 4 
December, 1913, to March, 1914. 

Cost of food per gallon of milk—5°33d. 

Saving approximately 2d. per gallon on 17,392 gallons... ays Ce SAA LS 
December, 1914, to March, 1915, 

Cost of food per gallon of milk—6:2d. 


Saving approximately ld. per gallon on 17,472 gallons ... th te BECIGH OC 
Total saving in feeding for three winter periods in a herd of 60 cows ... £307 9 0 

Herd B. 4 
SSN Ue Bact 


December, 1912, to March, 1913. 

Cost of food per gallon of milk—7'32d. 
December, 1913, to March, 1914. 

Cost of food per gallon of milk—4'79d. 


Saving approximately 2d. per gallon on 8,521 gallons... a er 71s Gee 
December, 1914, to March, 1915. 

Cost of food per gallon of milk—4'61d. 

Saving approximately 2d. per gallon on 9,448 gallons... ie a 78 13 10 

Total saving in feeding for two winter periods in a herd of 40 cows i... £149 14 0 


61. Improved Pasture in Relation to Cheaper Summer Production.—In respect of summer feeding, 
there is ample evidence that the quantity and quality of pasture on many dairy farms could be greatly 
improved, and the cost of milk production thereby lessened, by greater and wiser expenditure on manuring. 
The following experiment in. manuring for milk carried out at the Midland Agricultural College gives a 
itiustration of the results obtainable. 





In April, 1909, two plots of four acres each of poor pasture, similar in every respect, were fenced off 
and dressed with 10 cwts. per acre of ground lime. Plot A received no further manuring, and plot B received 
4 ewts. superphosphate and 14 ewts. sulphate of potash per acre. The effect of this dressing was measured 
during the summers of 1909, 1910, 1911, and 1912 by comparing the total weight of milk produced by the cows 
grazing on both plots, the cows being changed from plot to plot every fortnight. 

The yield of milk obtained from each plot over the 4-year period was as follows :— 


Year. Yield from Plot A. Yield from Plot B. 

. (Unmanured.) (Manured.) 

. lb. Milk. Ib. Milk. 
Os) 33 Ae irtkaees ah: Ha Aa a 5,931 9 0202 
1916 633.4. em rs ie ry, H: ant 6,685 10,3334 
Pine i538 iy aah eo ae. ” oe 55864 8,9214 

es OWb fe es he ay. a ia ai ais 8,740 13,661 

Totals Ve ae oP Ba. ay 26,5454 41,8364 








Me i 1,659 2,614 
Increase per acre per annum due to manuring, 955 lbs. = 92 gallons. 


After allowing for the cost of the manure, the above increase in milk yield showed a profit of £1 19s. 0d. 
per acre per annum over four years with milk at 6d. per gallon. 

Much of the second-rate grass land in the pastoral districts of England could, by suitable manuring, be 
made to produce at least 50 gallons more milk per acre annually (thus increasing the output per acre from 
175 gallons to 225 gallons per annum). On this basis 40 acres of manured pasture should produce as much 
milk as 50 unmanured acres. 


Yield per acre per annum 


62. Further Education in Management and Feeding of Dairy Herds.—In view of the widespread 
lack of knowledge as to the best methods of feeding and management of dairy herds, the Committee recom- 
mend that this subject should receive closer attention in the courses provided by the Agricultural Colleges and 
in lectures and advisory work undertaken by the County Councils. TI'urther, they believe that lectures or 
courses of instruction and demonstrations on appropriate subjects at suitable hours would be appreciated by 
cowmen and other farm workers, as well as by farmers themselves. 

63. Introduction of Labour-aiding Machinery and Equipment.—The question of the introduction. of 
labour-aiding machinery and equipment and improvement in the arrangement of farm buildin gs is becoming 
of increasing importance in view of the scarcity of labour and the statutory regulation of hours and 
wages. In many eases the housing and surroundings of dairy cattle and the conditions under which the 
work of milk production has to be carried out are deplorably bad. Frequently a herd of cows is divided 
among a number of sheds—an uneconomical arrangement, which necessitates a wasteful expenditure of 
labour in the conveyance of food to the animals, in the cleaning of the cowsheds, and in the carrying of the 


. 
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milk to the dairy or milk-house. The workers on such farms are unnecessarily exposed to bad weather, and 
have to find their way about in winter in the cold and dark amid the mud and slush of the farmyard. There 
are available in the majority of cases, neither sufficient supplies of water for cleansing nor such equipment 
as would render the more arduous of the workers’ duties (e.g., the removal of manure) as little unpleasant 
as possible. 


This state of affairs is due partly to the adaptation of old buildings for dairy purposes and partly to 
the erection of new buildings without sufficient consideration of the plan of the farmstead as a whole. The 
Committee wish to emphasise the fact that when new buildings are being erected a very considerable saving 
of the labour needed on the farm could be effected by the arrangement of the cowshed, food store, &c., on 
some such plan as is suggested on page 48 of the Appendix, and by the installation of the labour-aiding 
machinery referred to. 


In this connection the Committee welcome the appointment by the Board of Agriculture of a Depart- 
mental Committee to arrange for the testing, adaptation, and improvement of machines likely to prove 
of value to agriculture; to examine inventions and new devices; and to advise as to what further steps 
should be taken to promote the development of agricultural machinery. 


64. Milking Machines.—The Committee have found that a great variety of opinion exists amongst 
practical men in this country as to the efficiency and value of milking machines as a means of saving labour. 
According to a Report* on the Use of Milking Machines prepared for the Committee in 1917, some farmers 
have had machines in constant use for as long as 11 years with thoroughly satisfactory results, while in. 
another instance out of 7 machines installed in 1916 only 2 remained in use in 1917. It is evident, therefore, 
that there is need for much closer study of mechanical milkers, in order that reliable advice may be supplied 
to users and prospective purchasers on the selection and installation of milking machines and on their daily 
management and cleansing. The Committee, therefore, recommend that such assistance as may be necessary 
should be given to one or more of the Dairy Research Institiutes or Colleges to enable them to undertake 
investigations designed to supply information on the above points, and to carry out comparative trials on 
machines of different types. 


65. State Assistance for Improvement in Buldings.—Owing to the present high cost of buildings, the 
Committee are of opinion that financial assistance should be given, if possible, towards the improvement of 
existing buildings and the erection of new ones. The Committee believe that conditions could be devised 
whereby such financial aid could be made available annually for a limited period for the owners and occupiers 
of dairy buildings only so long as a guaranteed quantity of milk was produced. Unless this is done the 
high price of building materials will oe the very necessary improvement in the housing of dairy cattle 
uncertain. 


66. Tenure of Land in Great Britain.—Many farmers realise the necessity for improving their buildings, 
but tenants cannot be expected to invest their capital on improving existing buildings or on the erection of 
additional accommodation if their occupancy of the farm is insecure. Similarly, it is often difficult to 
get landowners to put fresh capital into modern buildings which a succeeding tenant may not desire. Men 
who farm their own land are much more likely to put up and to pay for proper buildings than tenant farmers. 
The Committee understand that the question of the improvement of buildings is almost invariably raised by 
tenants who make application for licences to sell milk of the higher grades. In many instances the im- 
provements necessary to obtain a lence are not carried out on account of the uncertainty of the occupation 
of the holding. 


67. Improved Methods of Account Keeping—tIn the 3rd Interim Report (Cd. 315) the Committee drew 
attention to the general lack of any system of farm accounting. No complete system of farm accounts has 
been devised yet which is universally applicable, owing partly to the widely varying character of the farms 
themselves and also to the divergent views on questions of principle, which are due to the fact that only a 
limited number of farmers have kept complete accounts, and that they have not had sufficient opportunity 
of exchanging views and comparing methods. 


Investigations into systems of farm accounts have been made by the Institute for Research in 
Agricultural Economics.at Oxford University, and the Institute has at the same time given help to farmers 
by. keeping the books of those who were prepared to supply them with the minimum of information and 
records necessary. The Institute has prepared accounts from these records, showing the cost of production 
of everything sold off the farm and the profit or loss in the various sections or departments, and has 
returned those accounts with notes and comments to the farmers. 


The Committee recommended that similar facilities should be provided for farmers throughout the 
country, and they, therefore, welcome the formation of the Agricultural Costings Committee which has been 
instituted by the Boards of ‘Agriculture and the Ministry of Food for the purpose of obtaining costs of pro- 
duction of particular items of agricultural produce and for obtaining permanent information as to the costs 
and results of farming. ‘They ‘believe that the work of the Research Institute and of the Costings Com- 
mittee will be of great value to dairy farmers by enabling them to conduct their business with greater 

knowledge as to the profit or loss accruing from different methods followed in ‘the production and disposal 
of milk, ‘and generally to improve their systems of farm management. Owing to the differences in soil and 
climate in the different dairying areas of the United Kingdom, they hope that the information obtained as 
to the results of different systems of management will be classified according to areas, and that ultimately 
the agricultural colleges in these districts will be enabled to have an agr jcultural economic branch. They 
believe that in this way the improvements which are found to be most désirable in any district can be most 
readily brought to the notice of the farmer. Further, they consider it most important that work of this 
nature should be assceiated with the Agricultural Educational Centres. 


68. Loss of Milk through Souring.—In their first and second Interim Reports* the Committee drew 
attention to the very considerable loss and waste of milk through souring during the warmer months of the 
year. The primary cause of this foe 4 is undoubtedly the dirt and its associated bacteria which gain access 
to the milk at the farm, at the depét, in transit, in the retailer’s shop and in the consumer’s house. 


— es = - — ar eee Se 


* See Appendix, page 54. - + (Cd. 8608 and Cd, 8886.) 
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Detailed recommendations with regard to the production of clean milk and its preservation from con- 
Saas all tai have been made in the report of the Sub-Committee on the Handling of Milk which 
is appended,* namely : — 

(1) management of milk on the farm—Appendix, page 32; 

(2) methods of management of depots and factories—page 34; 

(3) treatment at railway stations and during rail transit pages 34-36 ; 

(4) handling at city depots and methods of distribution—pages 36-38 ; 

(5) management of milk in the house of the consumer—page 38. 

_ 69. Hatension of Co-operative Methods in the Purchase of Feeding Stuffs and Manures.—In pre-war 

times, the difference between the price at which a large farmer could purchase his winter supply of con- 
centrated foods and the price which the small farmer, with limited capital and storage accommodation, 
had to pay for small periodical consignments was very considerable, and in several districts farmers and 
small-holders found it profitable to form a co-operative society to purchase feeding stuffs and manures. 
The advantages of this were not confined to small farmers, and sometimes large farmers also 
found it to their advantage to adopt the principles of co-operative purchase. Ags concentrated foods have 
increased very considerably in price, and as the charges for the carriage and handling of small quantities 
have likewise increased, the advantages of co-operative purchase are even greater now than formerly. The 
Committee are convinced that the adoption of co-operation, particularly by small farmers, would lead to a 
considerable saving. In many districts the concentrated foods required for the winter feeding of cows 
constitute by far the largest single item in the cost of production of milk, and economy in the purchase 
of such foods has a very important bearing on cost. i 

10. Provision of Veterinary Assistance-——The Committee in their third Interim Report (Cd. 315) 
made certain preliminary recommendations for the provision of increased veterinary assistance to farmers, 

They welcome the clause in the Milk and Dairies (Consolidation) Act, 1915, enabling Local Authorities 
to appoint veterinary officers. They would urge, however, that these officers in England and Wales should 
be given whole-time appointments such as those made under the Milk and Dairies (Scotland) Act. 

71. Epizootic Abortion.—Of the diseases which cause most loss to dairy farmers, the most important are 
contagious abortion and tuberculosis. In the former, while affected animals do not die, there is 4 great loss 
in their market value, and a very serious indirect loss in calves and milk. The evidence which the Com- 
mittee have had on this subject has been to the effect that compulsory notification of the disease has not 
brought about satisfactory results. The use of the vaccine prepared and issued by the Board of Agriculture 
has been attended with good results, and the Committee are of the opinion that more active measures should 
be taken to bring the value of this treatment to the notice of dairy farmers and to encourage them to adopt 
it. They are informed that the fact that the vaccine may be obtained free of charge is by no means generally 
known. 

72. Tuberculosis.—The Committee accept the findings of the Royal Commission on Tuberculosis to the 
effect that: — 
& *‘ Primary abdominal tuberculosis in man, as well as tuberculosis of the cervical glands, is 

commonly due to ingestion of tuberculous infective material.’’t 

“A considerable amount of tuberculosis of childhood is to be ascribed to infection with bacilli 
of the bovine type transmitted to children in meals consisting largely of the milk of the cow.’’T 
They are aware that subsequent work has confirmed this, 
At the same time they do not desire to create unnecessary alarm by exaggerating the extent of human 
tuberculosis due to bovine infection for they realise : — . ; ! 
(1) That much infantile geht leading to susceptibility to many diseases including tuberculosis 
is due to inadequate milk consumption. 
§ (2) That many rian must be aa ae tuberculous milk without suffering evil effects. 
(3) That all reacting cows do not necessarily give tuberculous milk. fe) 
(4) That the risk from tuberculous milk may be practically removed by efficient pasteurisation. 

73. Desirability of Increasing the Number of Tubercle-free Herds.—The Committee think it desirable 

that tuberculosis should be eradicated from as many herds as possible for the following reasons : — 

: (1) Safe raw milk should be available for consumption. sti a, 

| (2) It is undesirable and contrary to sound hygienic principles that the use of milk containing 
disease germs, even when the latter are destroyed by heat, should be accepted with complacency, 

4 so long as practical means of freeing milking herds from disease are available. 

| - (3) The presence of reactors in a herd must involve loss—varying in degree—to the owner of the 

. herd, just as the presence of ee ie ead must ae be Peoee : penta 
large financial loss, owing to the danger of such disease spreading 1n the herd and to the fac 

. that incipient tuberculosis is apt at any time to develop into the advanced stage. : 

4. Methods of Eradication of Tuberculosis.—There are only two practical ways in which tuberculosis 


may be eradicated from a herd, namely :— 


1) The disposal of all reactors. 
ta) The meotatior of reactors and the separation soon after birth of calves born of reacting cows before 


they can become infected. ; 
Both snathiods raise many practical difficulties. The first probably involves a larger financial loss than 


‘most farmers could be expected to face. This would be likely to increase if any considerable number of cow- 
eepers tried to sell their reactors simultaneously. Further, if many cow-keepers desired to purchase non- 
reacting stock the price would rise rapidly, as the number of such animals is very limited. , 

 %5. Accredited Herd System.—The Committee have been informed that there has been a considerable 


e number of farmers anxious to eradicate all tuberculous animals from their 
erds, and that a scheme for this purpose would be welcomed by progressive farmers and would contribute 
ery materially towards the eradication of this disease. Such a scheme should provide for :— 
(1) Official veterinary assistance in the work of diagnosis and eradication : s 
(2) The issue of certificates in regard to those herds in which the necessary conditions had been 


complied with ; 
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(3) Correlation with a system of milk grading which would provide an official guarantee on which 
a milk producer could base a claim to receive a better price for tubercle-free milk. 

They wish to recommend the following scheme for the introduction of an Accredited Herd System 
submitted to them by a special Sub-Committee* appointed to consider the question :— : 

(1) The manufacture, distribution and the use of tuberculin to be controlled by a central authority. 

(2) The method adopted in the carrying out and the interpretation of the tuberculin test to be 
standardised. ; 

(3) Facilities to be provided out of public funds for free tuberculin testing, provided that the farmer 
can supply satisfactory evidence that he has reasonable facilities for the carrying out of the 
tests, and is willing to comply with the necessary conditions laid down for freeing his herd 
from reactors. 

A herd which had complied with the specified conditions would be recognised as tubercle free, and a 
certificate given to that effect. The herd would be subject to periodical retesting. 

In the opinion of the Committee more would.be gained by contributing towards the initial cost of 
completely eradicating this infectious disease from a limited number of herds than by giving full compensa- 
tion for the slaughter of cows in an advanced state of disease to owners who were not prepared to remove 
all reactors from their herds nor to bear any part of the cost. . 

76. Work by Landowners on Home Farms.—The Committee believe that much could be done by land- 
owners through their home farms. While recognising the value of much of the work which has in many 
instances been carried out by landowners in the past at a considerable cost, the Committee 
are obliged to state that too often so-called model farms are run as models of how to farm at 
a financial loss. Frequently the landowner has but the vaguest idea of the financial or even the agricul- 
tural results of his operations. Unless a fair financial return can be shown, farmers cannot be expected to 
follow these models. There is also much scope for experimental work in agricultural costing, in manuring, 
feeding, the equipment and arrangement of farm buildings, &c., all of which landowners could carry out, 
with the assistance which is obtainable from the Agricultural Collegest and from the recently established 
Agricultural Costings Committee. Further, if landowners obtained the requisite licences for Grade A 
milk for their home farms, they would be adding to the number of tubercle-free herds and setting an example 
of the production of clean milk. Many would also find to their surprise that it was necessary for them to 
alter and improve their methods in order to reach the official minimum standard laid down for producing 
milk of high hygienic quality. 

TT. Re-organisation of Distribution. (1) Collection in the Country.—The Committee have been 
impressed by the waste of labour in the conveyance of milk from the farm to the railway station. It is not 
uncommon to see milk carts belonging to 20 or 30 different farmers delivering milk in small quantities 
to a single station. This might be obviated by some system of collection, either by co-operation among the 
farmers themselves in the haulage of milk along the different roads leading to the station or depot, or by 
collection by motor-lorry, as is already the practice in many districts. A better collection of milk from 
remote districts would make available for human consumption additional supplies now used for butter- 
making and calf-rearing, while the producer would benefit by securing ea steady market for his produce. 
This would encourage him to increase milk production both in summer and in winter, as he could then 
readily dispose of his surplus. It has, however, been brought to the notice of the Committee that the 
system of collection by motor-lorry as at present organised is by no means completely satisfactory. To 
remedy this state of affairs we recommend that an attempt should be made to arrange for a better system of 
collection and distribution under the auspices of the Agricultural Organisation Society or any similiar body. 
In the collecting areas, rival businesses establish depots and organise systems of collection each in its own 
interest. Further, milk to be collected by motor-lorry is often left for hours in the sun by the roadside 
waiting for removal. This involves unnecessary exposure and frequently leads to premature souring and 
deterioration of the milk. There is no co-ordination and no comprehensive view of the requirement of the 
district and no adjustment of claims to tap the sources of supply. Factories for the manufacture of milk 
products are in some cases set down in producing districts close to large consuming centres. For example 
while London has to go as far as Cornwall for its milk, there are in the milk producing districts within 
50 miles’ radius of London at least 5 large factories buying milk for conversion into malted milk patent 
infant foods, milk chocolate or margarine. ; | 


_ 18. (2) Railway Transport.—There is at present a complete lack of organisation of railway transport for 
milk, with resulting delay in bringing supplies into consumption. For example, milk is brought 253 miles 
from Haverfordwest, through Cardiff, to London, while at the same time Cardiff is being supplied from 
Bridgewater, 60 miles distant, and Longdon (Worcestershire), 65 miles distant. The Committee realise the 
difficulty of altering this state of affairs, but they hope that improvements may be effected. 

The Committee also desire to recommend that proper refrigerated vans should be provided on the 
railways for the conveyance of perishable articles such as milk. At present no such vans are used for the 
transport of milk in this country.t 


Milk is usually consigned by rail under conditions which prevent it from being despatched at once. 
Churns of milk placed on rail at a country station are often consigned to several different destinations. 
In the case of large urban centres, milk arrives at a single destination from an unnecessarily large number 
¢. districts, and sometimes is consigned to different termini from the same country station, This lack of 


organisation results in unnecessary handling and delay in distribution, with consequent injury to the quality 
of the milk. a: 


79. (2) Town Distribution —There is much waste of labour and transport in the conveyance of milk 
between urban centres and retail shops and in its retail delivery. ‘The United Dairies, Ltd., better known 
as the Milk Combine, a powerful business organisation which, set up in 1915, has gradually absorbed the 
bulk of the wholesale and retail trade of Greater London and controls approximately 80 per cent. of the milk 
supply in that area, reduced their rounds from 2,744 to 1,944 and their horses from 1,217 to 517 in the process 


of amalgamation and reorganisation. Part of this economy was, however, rendered possible by reducing 
deliveries from twice to once daily in certain districts. : 




















a ee aS 
* For the Report of this Sub-Committee, see Appendix, page 30. 
tsSee Report of Education Sub-Committee, Appendix, page 51, §4 


t See Report of Sub-Committee on the Handling of Milk, Appendix, page 35, §24. 
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80. Such trad inati , . ; Atop 
e combinations have undoubtedly a certain value in that their organisation leads to 


eeeny in distribution, though the economies effected by their administration have hitherto mainly 
enefited their shareholders. They are, however, 


. regarded with suspicion by many producers and 
meets who feo pepprot vely. that their operations, if uncontrolled, will have a prejudicial effect 
n ie i Ba ‘Or ae to the producer, and will place the consumers in the hands of a monopoly. Some 
centra Sire anaes which would organise the distribution of milk so as to secure economy of transport, the 
prevention of deterioration and loss by souring, and, where necessary, equitable distribution between different 
areas would be of great national advantage. 

‘ ; ae 

: a In this connection the Committee welcome a recent decision of the Government that power should 
be taken by the necessary amendment of the Milk and Dairies Act i— . 


(a) to license all dealers of milk; 

(b) to grade and to define milk according to the way in which it has been produced or treated ; 
(c) to empower local authorities to undertake the supply of milk within their areas ; 

(d) to fix maximum prices in case of need; 

(e) to regulate distribution in times of short supply ; 


and believe that this action will do much to remedy the state of affairs which has been described. 


e VIII—IMPROVEMENT IN HYGIENIC QUALITY. 


82. It has become generally recognised that if there is to be a real improvement in the cleanliness 
and hygienic quality of the milk supply of this country, it is essential to abandon the theory that all milk 
is of one quality, or that it is possible to raise the whole milk supply rapidly to the highest grade. The 
public realise that the eradication of disease or the use of more skilled labour to produce cleaner milk 
necessitates additional cost to the farmer, which he will only and can only be expected to bear if he gets in 
return either some official certificate of the better quality of his milk, which will enable him to charge a 
compensating price, or to receive a higher price under an official system of fixed prices. Differentiation 
between the different grades of milk so that producers and distributors of clean milk may be remunerated 
for the additional labour and expense incurred is essential. Real progress cannot be made without the 
co-operation of the general body of the community, but in the past they have shown in general little 
knowledge or understanding of the subject. The average consumer has learned by experience the im- 
portance of a pure water supply, but so long as the milk which he drank was not obviously impure he gave 
the question very little thought. 
83. Grading.—The situation has shown signs of change in the last two years, and there has been 
apparent an increased demand on the part of the public for clean milk, accompanied by a willingness to pay 
a higher price for milk of guaranteed quality. This change is partly attributable to the publicity given to 
the subject of the national milk supply, and partly to the introduction by the Ministry of Food and the 
Ministry of Health of a modified system of grading. 

The Ministry of Food, the Ministry of Health and the Scottish Board of Health inaugurated 
in August, 1918, a scheme for the granting of special licences to enable producers of milk of high hygienic 
quality to charge higher prices than those permitted by the Milk (Prices) Order for the time being in force. 
During the war, owing to the shortage of staff in all departments, no attempt was made to increase the 
number of applicants for licences; but the Committee hope that the Departments concerned will in future 
give increased publicity to the scheme and the fullest possible information and advice to farmers who 
wish to attain to a standard of production sufficient to qualify them to obtain a licence. When the scheme 
was introduced in the autumn of 1918, a considerable number of applications was received, but the 
number of licences granted during that year was only 14. In the course of 1919 the number has grown 
steadily and by November 30th, 1919, 34 licences had been granted. How much room there still is for 
‘improvement can be seen from the fact that there are in Great Britain more than 100,000 dairy farmers. 
The Committee are, however, informed that the interest of farmers in this subject is increasing, and that 
no material difficulty has been found in obtaining a market for the milk at a higher price. There are 
already, in fact, indications that the demand for the highest grade milk is likely to exceed the supply. 

84. The Committee consider that the principle of grading is sound as it rewards the farmers who take 
the necessary care to produce a better and cleaner article, and offers to farmers generally an inducement to 
improve the quality of their milk. A system of payment by results and education of both producers and 
consumers so that the cne shall produce and the other demand a higher grade of milk is likely to lead to the 
most beneficial effects. The addition of the principle of grading was advocated in 1909 by Dr. Eastwood, in a 
Report* presented to the Local Government Board. Since then it has received the support of the Consumers’ 
Council (Ministry of Food), the Central Agricultural Advisory Council (Ministry of Food and Boards of 
Agriculture), the Travelling Milk Commission (Ministry of Food), and the Associated Milk Producers’ 
Council. ; 

85. American Experience.—The adoption in America of the principle of grading milk has resulted in 
a great improvement in the general supply, and has not deprived the poorer classes of milk. In the City 
of New York the system of grading according to cleanliness and purity has stood the test of experience 
for many years. A Report issued by the Board of Health of that City states that when grading was first 
inaugurated in January, 1912, 40 per cent. of the City’s supplies fell within the definition of the lowest 
grade—Gradeé C. (Milk for cooking purposes)—but that in July, 1914, the amount of Grade C. milk sold in New 
York City was negligible. At the present time about one-seventh of the total supply is Grade A. milk, 
and about six-sevenths is Grade B. There is no longer any demand for Grade C. milk. This result was 
achieved not only because of the decreasing demand by the public for Grade C. milk, as they learnt to 
appreciate the value of higher grades, but because the dealers who had previously sold unsatisfactory low 
grade milk removed the unhygienic conditions which contaminated their supplies when they had to publish 
the fact that the milk they sold was placed in the lowest category. The steps taken to raise 
milk from Grade ©. to Grade B. were within the capacity of all producers and dealers, and did not involve 
any increase in the cost of milk to the consumer. In this connection it should be noted that almost all the 
milk sold in English cities, if offered for sale in New York, would be classified as Grade C. The consumption 








* Report on American Methods for the Control and Improvement of the Milk Supply. 
Reports to the Local Government Board on Public Health and Medical Matters (New Series, No. 1). 
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of milk in New York is approximately °58 English pints per head per day, and is almost twice 
the normal London consumption (see page 8), while the poorer districts in New York take about 40 per cent. 
per head more than the wealthier districts. In the United States also the educational campaigns for the all- 
round improvement of the milk supply have been accompanied by an increase in the actual amount of milk 
sold, owing to the information disseminated amongst consumers as to the value of milk as a food. 


86. Method of Grading.—The two most useful and practicable methods of grading milk are as 
follows : — 
(1) Supervision through inspectors of the methods of production and handling. 

(2) Examination of the milk as sold in relaticn to specified chemical and bacteriological standards. 
(Chemical standards usually require not less than certain definite percentages of milk fat, and 
solids not fat, and the bacteriological standard requires that samples shall contain not more than 
a specified number of bacteria per cubic centimetre.) 


The first of these demands a large staff of qualified inspectors, since conditions are imposed both as 
regards the health and housing of the cows and also the care and cleanliness shown over every detail of 
milk production and distribution. The second demands skilled, technical workers for both methods of 
examination. A combination of both of the above methods would appear to be necessary in order that the 
nutritive quality of the milk may be guaranteed, and that it may be cleanly produced and kept free from 
contamination until it reaches the consumer. 


2 

87. Education jor Milk Producers.—Attention has already been drawn to the necessity for the provi- 
sion. of instruction for farmers and cowmen in the management and feeding of dairy herds. The Committee 
wish to emphasise the necessity for supplementing this instruction by advice and information as to the best 
methods of handling and treating milk which is to be sold for human consumption. The Report* of the Sub- 
Committee on Education in Dairying draws particular attention to the defects of the dairy educational system 
and the lack of research facilities in this country in this respect. In the past, great efforts have been made 
to provide adequate training in the manufacture of dairy products, also for the production and handling 
of milk intended for human consumption. As 70 per cent, of the milk produced in this country is sold for the 
latter purpose, adequate attention should be given to this subject at all educational centres. The Committee 
wish to emphasise the recommendations of the Education Sub-Committee that the Dairy Colleges and Farm 
Institutes in dairying counties should provide courses designed for those whose chief business is the production 
and management of milk. The Committee also consider it essential to the success of such courses that the 
methods described and advocated in the lectures should be illustrated in the daily routine of the farm 
associated with the institution. 


Valuable educational work has recently been carried out by the National Clean Milk Society in demon- 


strating the possibility of producing clean milk under the most unfavourable farm conditions. By attention 
to those details which have been proved to be of greatest importance in the production of clean milk, the 
demonstrators have shown that it is possible to produce milk with a very low bacterial content without the 
aid of model buildings or expensive and mechanical equipment. 


88. Education for Milk Distributors and Consumers——The Committee wish to endorse the recom- 


mendation of the Education Sub-Committee that instruction should be provided for those engaged in the 
wholesale and retail sale of milk, and to emphasise the need for the provision of free instruction to the 
general public on the value of milk as a food, the influence of a good or bad supply of miik on the life 
and health of children and the community as a whole, and the best methods of handling and storing milk 
in the consumer’s home. Had the general public been properly educated in this respect in the past, there 
would now be a greater demand for milk produced and handled under better conditions than the present 
day average, and with the demand a willingness to pay a higher price for milk of guaranteed cleanliness and 
quality. Farmers are continually being told how much better are the methods of milk management in other 
countries, but the cities, 7.e., the consumers, in at least one other country took the lead in propaganda. In 
addition to the provision of free lectures and printed advice, several cities in recent years have held milk 
shows with no charge for admission, for the specific purpose of educating the public in the value and manage- 
ment of milk. One such show with the motto “‘ To enlighten not to frighten ’’ held in Philadelphia in 1911 


ey open for 8 days and was visited by 110,000 people. No milk shows have as yet been held in Great 
ritain. un, 4% 4 yee , 


89. Pasteurisation.—In previous reports, i-e., the 2nd Interim Report, page 6, and the 8rd Interim 


Report, page 8, and Appendix C, pages 22-27, the Committee have referred to the unsatisfactory methods of 
pasteurisation at present in use in this country. 


They confirm the following recommendations made by one of their Sub-Committees: — 

(1) That a definition of pasteurised milk should be set up. 

(2) That pasteurised milk should be sold as such and not as fresh milk. 

(3) That milk sold as fresh milk should not have been subjected to any process of heating. 

(4) That any method of pasteurisation that may be followed should be such as to provide the greatest 
measure of protection to the consumer. | . 

(5) That pasteurisation must never be regarded as a substitute for clean milk production and cleanli- 
ness in handling milk, which are the most important of all conditions affecting the milk supply, 
and which would be greatly promoted by the better education of the public in the demand for 
clean milk, 

(6) That further research is necessary in respect of the question of the preservation and pasteurisation 
of milk, particularly in regard to (a) the effect of pasteurisation on the chemical and physical 
condition of milk, its composition, nutritive value, contained bacteria, bacterial toxins, and 
keeping properties and (0) the effect of such milk upon the body of the consumer. 


IX.—INCREASED PRODUCTION OF MILK IN GREAT BRITAIN. 


90. In view of the high prices to which milk has risen, the Committee have dealt in detail with the 


steps which should be taken to decrease its cost. They also consider it desirable to indicate how the numbers 
of dairy stock in this country might be increased and the advantages which would follow. 








* See Appendix, page 52, 
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They have no doubt that in a few years time when conditions have become more stabilised there will 
be an increased consumption of milk. The spread of education as to the value of milk and a higher 
standard of living on the part of the large majority of the population should lead to a greater consumption 
per head. Unless this demand is to be met by the diversion of milk from the manufacture of dairy products 
or by ne importation of preserved milk (see page 9) the total number of dairy stock in the country must be 
increased. 

91. Capital—aAny appreciable increase in the number of dairy stock in the country must involve 
the investment of further capital in dairy farms, buildings, live stock and equipment. Before the possessors 
of such capital can be expected to invest it in dairying, they must be assured of a profitable return on their 
investment, ‘This involves the corollary that prices for milk and milk products should, show a return 
which is satisfactory‘as compared with the return received for other agricultural products. Before the war 
sheep farming was the most speculative branch of farming. Next came cereal growing, then’ cattle fatten- 
ing, next cattle breeding and rearing, while milk production was the most stable and least liable te 
fluctuations in profit. Now, as indicated in paragraph 44, the guarantee farmers receive against serious loss 
on cereals has altered the balance. 


92. Labour.*—An increased production of milk must also entail an adequate supply of labour. The 
fundamental fact which differentiates conditions of labour in dairying from those in other branches of agricul- 
ture and in other industries is that cows are living creatures and not machines. They must be fed regularly 
and milked 7 days a week every week in the year at intervals as equal as possible. The labour difficulty in 
dairying is not due so much to the scale of wages obtainable as to the length of hours worked, to the early 
hours of milking, to the discomfort connected with the industry in most farms, and to the fact that so much 
Sunday labour is necessary. Men and women will not work 7 days a week, particularly if they are working 
for someone else, if they see any alternative method of living. The shorter hours, weekly rest days and 
higher wages obtainable in factories have drawn workers from all forms of agriculture, and especially from 
dairy farming. The statutory half-holiday now in force in Great Britain, though it alleviates the position of 
the labourer, has increased the farmer’s difficulties, since it has been necessary in many cases to re-organise 
staffs, and to engage additional labour to carry on the work. 

93. ‘The Committee consider that the increased supply of labour required can best be obtained if farmers 
are willing to recognise the fact that farm labourers not only expect, but have a right to expect, better 
conditions in the future than they have had in the past. This can be met to a considerable extent by better 
organisation of all labour on the farm, by improving the buildings and surroundings of cow houses and 
by the granting of holidays. Every endeavour should be made towards the establishment of good rela-: 
tions between the employer and employee. If a farmer is prepared to take his turn in order to give some 
members of his staff a day off, the latter will respond cheerfully when any extra pressure of work comes. 
Such schemes of co-partnership and profit-sharing which have been tried have tended to give the employees 
a greater interest in the ultimate success of the business.t 

94. Wages.—The question of wages is one which falls within the scope of the Agricultural Wages 
Board. The Committee, however, agree that the hours and wages of dairy workers should be at least as 
favourable as those of other agricultural labourers. This has not been the case, although certain farmers 
have shown that equally favourable conditions can be provided without financial loss. 

95. Better Agricultural Statistics —The Committee hope that the Board of Agriculture will in 
future classify its agricultural statistics in such a way as to permit of the grouping of farms according 
to their acreage, as has been done by the Department of Agriculture for Ireland. The consideration of many 
aspects of policy and the drawing of conclusions from the past and the present would be enormously helped 
if fuller information were available. It appears that 584 per cent. of the total number of cows in the 
country are on holdings of from 50 to 300 acres. The effect of modern hours and conditions of labour and 
the possibility of the use of machinery varies very greatly within the limits of this group. The manage- 
ment and working of a farm of from 50 to 100 acres may easily be carried out by the occupier and his 
family, whereas on a dairy farm of from 200 to 300 acres hired labour is necessary, and there is greater 
scope for the use of mechanical equipment. A sub-division of the above group of farms is required. 

The Committee have also been impressed by the lack of statistical information with regard to winter 
milk production. A census of cows in milk in June affords no guidance as to the probable output of milk 
in January. There should also be a more detailed annual classification of cows according to the purpose for 
which they are kept, z.e., whether for milk or beef. 


96. Arable Dairy Farming.—In order to maintain satisfactorily the increased number of dairy 
stock contemplated, the Committee are of the opinion that more home-grown foods should and could be 
provided by an extension of arable dairy farming such as was practised in Denmark and Germany before 
1914 and in this country during the war. 

Sir Thomas Middleton, in a recent Report,} has shown that:—-(1) Germany maintained 24°5 cattle per 
100 acres as against 22°2 in Great Britain. That (2) Great Britain was slightly ahead in the production of 
beef (1°49 tons as against 1°29 tons per 100 acres), but that (3) Great Britain was very much behind in the 
production of milk (17°4 ag against 281 tons per 100 acres). This high yield of milk per 100 acres is 
shown by the following table to be due to the larger proportionate number of cows kept :— 


Analysis of Cattle per 100 acres. 
GREAT Britain (1914). 


Hae ecmememmmmmmmmmnmmnenmnmnnsmmnneneenenemnensenasncrsee a SSSA, ASE Aaa ea aaaaaaaaaaaaaaaaaaaaaaaaaacacaaaacae) 


Cows and Heifers in milk and Cows 








Total Cattle. Hae 8 Heifers in calf, Other Cattle. 
eS Na RT 
22°2 | 8-1 (=36°5 per cent.) | 1:1 (=5:°0 per cent.). | 13:0 (= 58°5 per cent.). 
Nee eee eee eee eee renee ee een ee ———EEEE———EEEEEEE—————E——————————— 
Beef Production Fe ud fer wi a 1°49 tons per 100 acres. 
Milk a ve as ide cn an 17°4 i * 








* See Appendix, pages 39-50, for Report of Sub-Committee on Labour. 
7 Particnlars of some such schemes actually in operation are given on pages 44-48 of the Appendix. ._ : 
+ “Recent Development of Agriculture in Germany,” published by the Board of Agriculture (C.D. 8305) 
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Total Cattle. | Cows. . Other Cattle. 








12-7 (= 51°8 per cent.) 11°8 (= 48:2 per cent.). 








Beef Production “4 oo 103 Pe Z 1°29 tons per 100 acres. 
Mik tn, 75), See F287] ; : : 
97. Judging from the average British farmer’s confidence in pasture land for-milk production, one 
would expect-to find a-larger proportion of pasture in Germany than in Great Britain. The average British 
100-acre farm, maintaining 81 cows in milk, had 69 acres under grass and clover, while the average German 
100-acre farm, maintaining 12°7 cows in milk, had only 32 acres under pasture. This greater proportion 
of arable enabled the Germans to produce, per 100 acres of cultivated land, not only 281 tons of milk 
and 1:29 tons of meat, as against 17°4 tons of milk and 1°49 tons of meat produced by the British, but im 
addition 33 tons of grain and 55 tons of potatoes, as against 15 tons of grain and 11 tons of potatoes in 
Great Britain. 

It is evident, therefore, that a high production of beef and milk does not necessarily involve a low 
production of grain and that, in fact, the increase of pasture in Great Britain, amounting to 3,800,000 acres 
in the last 40 years, has resulted in a serious decrease im the total amount of home-produced food, with a 
corresponding increase in the imported supplies. 


98. The above figures for Great Britain refer to the period before the inauguration of the war-time 
‘Plough Policy ’’ of the Food Production Department, which, though intended as a war measure, will 


have permanent beneficial results. Many farmers have now realised that a reduction in the number of - 


dairy stock kept need not necessarily follow the ploughing up of a certain amount of grass land. On 
the contrary, an increase in the area of arable land and the introduction of suitable crops, will increase 
the stock-carrying capacity of the farm, and make the farmer less dependent on purchased foodstuffs during 
the winter. 

In their third Interim Report (Cd. 315, page 13) the Committee made definite recommendations to the 
Boards of Agriculture with regard to the development and the extension of the growth of soiling crops 
‘on dairy farms, and the desirability of providing facilities for the making of ensilage for use during. the 
winter months. In an Appendix to that Report (pages 28-29) illustrations contributed by practical 
farmers were given of the use of green crops for soiling purposes on dairy farms. Since the issue of the 
third Interim Report the results of trials in different parts of the country, and particularly the demonstra- 
tions at the Harper Adams Agricultural College,* have emphasised further the advantages to be derived 
from arable dairy farming. In the experiment at the Harper Adams College a small herd of cows has 
been maintained on a succession of soiling crops and a small allowance of concentrates, without the use 
of any pasture land for a period of nearly two years, and the results are very encouraging in respect of 
milk yield and estimated profits. By the system followed, 10 cows require only 15 to 16 acres of arable 
land, or 14 acres per cow. 


On many dairy farms the heavy nature of the soil will make it always desirable to retain certain fields 
as pastures and meadows, but there are numerous dairy farms where a proportion of the land formerly 
under grass is well suited for arable cultivation, and the Committee are convinced that by the adoption 
of arable dairying in many counties, the density of the cow population can be greatly increased. 


99. Demonstration Small Holdings.—In this connection, the Committee welcome the scheme under 
which the Boards of Agriculture are establishing a limited number of Arable Dairy Farming Demon- 
stration Holdings, for the purpose of each of which the Boards will acquire a holding of from 25 to 80 acres 
of land to be devoted to the growing of arable crops suitable for stall feeding to dairy cows. 


The necessity for demonstrations of this nature in different parts of the country has arisen partly 
because it has been claimed in some milk-producing areas that, as a result of the plough policy of the 
Boards, it is not now possible to produce as much milk as formerly, and partly because of the necessity 
for intensifying milk production. Given the fact that much more milk can be produced from an area where 
the land is under arable cultivation than under grass, what now requires to be demonstrated is whether 
the return obtained compensates for the extra labour involved. A further purpose to be served by these 
demonstrations is to show whether it is or is not possible for a holding of 25 to 30 acres conducted on the 
intensive system to return a net income at least equal to that which can be obtained from a 50-acre holding 
carried on in accordance with the usual practice. 


100. Value of Lucerne._-The Committee hope that dairy farmers will study very carefully the advan- 
tages to themselves and to the country which can be obtained by maintaining a large proportion of arable 
on their farms. Greater efforts should also be made to bring to the notice of farmers the. enormous value 
of lucerne. Where the ‘soil is suitable and adequately drained so that a good plant can be obtained, this 
crop will produce a greater weight of green forage or hay per acre during the season than can be obtained 
from any other soiling crop. ‘There is also no expense in seed and cultivation after the first year, while 
the forage or hay obtained is of high nutritive value and the fertility of the soil is greatly increased. 
‘The neglect of lucerne on dairy farms in England is one of the weak spots of contemporary farming. If 
its value were more fully realised, much more systematic and determined attempts would be made to 
overcome the difficulties of getting a good and lasting plant. The increase in the acreage of arable land 
and the necessity for obtaining the maximum supply of cattle food for summer and winter, for increasing 
the fetility of the soil, and for reducing the importation of concentrated feeding-stuffs, all point to the 
advisability of a greater utilisation of lucerne in the future than in the past. 

101. Increased Dairy Stock.—Since the chief reason for advocating an increased head of dairy stock 
is to obtain a larger quantity of milk for consumption as such, it follows that this increase should be chiefly 
in the breeds yielding milk most suitable for this purpose, such as the Dairy Shorthorn, Ayrshire, Friesian, 
and such other local breeds as can hold their own in economical production against these better known breeds. 











* Harper Adams College ulletin, 2a, 1918. 
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_ 102. Comparative Study of Breeds Necessary. Facilities for Importation of Friesians.—The Com- 
mittee desire to support the following three recommendations made by their Agricultural Sub-Committee ;:— 


(i) That for the purpose of obtaining reliable information and that sound advice may be available 

for farmers as to the breed which is the most economical producer of milk under different 

conditions, a careful study should be made of the relative economy in the production of milk 

under different circumstances of soil and climate of the chief breeds at present in this country. 

(ii) That facilities should be given for the importation of Friesians, provided that they come of a 

stock of sufficiently high milking record. The standard should be fixed so as to ensure that 

only the best dairy animals are allowed to enter the country. Their importation should be 

subject to the most stringent conditions that the Board of Agriculture may consider necessary 

in order to guard against the introduction of disease. The Committee believe that the previous 
successful importation of dairy cattle under Government control can be repeated.* 

(iif) That the Board of Agriculture should institute an enquiry into the advisability of the importation 

of other breeds of proved excellence in milk production, 


> 103. Government Control of the Wholesale Trade.—The Committee feel that this Report would be 
incomplete without some reference to the proposals that have been made for Government control of the 
wholesale milk trade; and they consider that it may be useful to summarise briefly some of the arguments 
that have been adduced for and against Control. 


For Control :— 
(1) Diversion of supply trom one area to another in times of shortage. 
Gi) Regulation of the amount of milk manufactured into milk products. 
(111) More satisfactory transport of milk. 
(iv) More economical arrangements for wholesale and retail distribution. 
(v) Maintenance of winter supply. 
. (vi) Equalisation if necessary of the retail price for winter and summer. 
(vil) Protection of producer and consumer against large wholesale combinations. 


Against Control :— 

(i) That it would compel the State to offer a market to all milk wherever produced. That easily 
accessible and therefore cheap milk would go direct to the retailer without the wholesale 
intervention of the State, and the State would be compelled to purchase distant and expensive 
milk. . 

(ii) That in times of surplus the State would have large quantities of milk on its hands which could 
only be used for milk products, and that in competing with imported milk products the State 
would make a heavy loss. 

(i111) That the result of the above conditions would necessitate either raising the price of milk dis- 
tributed by the State, or a State subsidy for milk. 

(iv) That it would necessitate the fixing of prices with all the recognised disadvantages. 


(v) That the unsatisfactory conditions of milk production and distribution can be dealt with by 
methods which would not involve the State in a costly and doubtful experiment. 


(vi) That it would involve an interference with individual enterprise for which there is no sufficient 
justification in times of peace. 


X\—_SUMMARY OF RECOMMENDATIONS. 


104. 1.—National Policy. | Page, { Para. 
(a) The aims of an enlightened milk policy should be :— 
(1) to bring about the utmost possible economy in production in 
order that :— 
(4) consumption of milk may be increased to the desired 
level; 
(ii) an adequate supply of milk may be brought 
within the reach of the poorest families, 
(2) to improve the hygienic quality of milk and to ensure that that | 
portion of the supply which requires or is subjected to | 
artificial treatment by heat is efficiently pasteurised under 
supervision ; | | 
(3) to increase the total supply in order to meet the extended con- ) 
sumption that should follow improved quality and the | 
education of the public with regard to the nutritive | 
properties of milk; | 
(4) to prevent the exploitation of the producer or the consumer 
by any trust or combination either of a provincial, | 
national, or international character ... 38. Ese A ee 50 














* Mr. J. R. Campbell does not feel that he can subscribe to this statement. 
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(b) to arrange for the better distribution of milk so as to secure economy of 
transport, prevention of deterioration, and loss of milk through souring 
and, where necessary, equitable distribution between difierent areas .. 

(c) Dairy farming should be developed as it is one of the most important, most 
productive, most stable, and most economic branches of agriculture in a 
country like the United Kingdom 


Il.—Education and Research. 
(a) In Englund and Wales. 
(i) The development of research in dairying should be assisted to 
the fullest extent Bd ey. ay vai a Ae 
(2) Provision should be made for adequate itinerant instruction in 
every county with regard to the production, management 
and utilisation of milk... am aia cae Biss 
(3) Longer and better proportioned courses of training should be 
provided for teachers of dairying and educational centres 
should demonstrate the best methods of farm and dairy 


practice ..: a: Be ee + a i ome 
(4) Courses of instruction in dairy factory management should be 
provided ae be: 


(b) Zn Scotland. 

(1) Additional equipment in respect of plant should be provided at 
the Dairy School for Scotland and provision should be made 
for longer and more detailed courses in dairying ... yi 

(2) Centres should be established with special respect to th 
traaning of smali-holders in dairying ... nes ie i 

(3) Additional facilities should be provided in respect of plant, 
equipment and staff for research work in dairying ... 

(c) In Ireland. 


(1) More comprehensive courses of scientific instruction should be 
provided for teachers of dairying “a wr ¥ ve 

(2) A suitable scheme for research in dairying should be initiated 
and assisted to the fullest extent 

(d) In the United Kingdom. 

(1) Further instruction should be provided for farmers and herds- 
men as to:— 

(i) the best methods of feeding: and management of 
dairy herds oe = = ms iy 

(11) the best methods of handling milk intended for 
human consumption. 

(2) Instruction as to handling of milk should be provided for 
members engaged in the wholesale and retail sale of milk, 
together with instruction for the general public on the value 
of milk as a food © ae y? 6 — sid ie 

(3) Further financial assistance should be given to Dairy Research 
Institutes to enable them to carry out investigations into the 
efficacy of milking machines 


IX .—Agricultural Statistics. 


(a) Agricultural statistics should be classified so as to permit of the more 
detailed grouping of farms according to their acreage ... a4 rr 

(b) There should be:a more detailed annual classification of cows according 
to the purpose for which they are kept, 7.e., whether for milk or beef ... 

(c) Further statistical information with regard to winter milk production 
should be obtained 


Ill.—LX economy of Production. 


The cost of production of milk should be reduced, and to attain this :— 
(1) systems of herd management should be improved 
(2) only bulls of a good milking strain should be used yt an 
(3) economical and scientific feeding of dairy cattle should be studied ... 
(4) pastures should be improved by suitable manuring 
(5) the practice of co-operative purchase should be developed 
(6) a suitable system of account-keeping should be adopted 


TV.—Milk Records. 


(a) The staff of the Boards of Agriculture should be increased so as to 
facilitate the formation of new Milk Record Societies ... Ae a 
(b) Courses of training should be provided for intending Milk Recorders ... 
(c) Milk recording in England and Wales should be extended to include fat 
tests of individual cows ee at 7 ze ae ce 
(d) The scheme at present in existence for the registration of dairy cows 
should be elaborated and extended ia 4 oe _— val 
(e) The information collected by the local Milk Recording Societies should 
be analysed by the Agricultura: Colleges, and the results published 
in a simple and concise form 5 ft. a. ae a hale 
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V.—Diseases Affecting the Dairy Herd. 


(a) Veterinary Officers appointed in England and Wales under the Milk and 
Dairies (Consolidation) Act, 1915, should be whole-time officers 3 

(b) The use of vaccine for the prevention of contagious abortion should be 
encouraged cy <a ide otf sh on +3 Gs 3 

(c) A scheme for the elimination of tuberculosis in dairy herds should be 
initiated tf, ia e 


geek bour. 


(a) The wages of dairy workers should be at least as favourable as those 
of other agricultural labourers wi coc ey fe eed he ibs 
(b) The conditions of labour and rate of wages should be the subject 
of more frequent discussion between the farmer and his men ... +e 
(c) Schemes should be introduced by farmers wherever possible whereby their 
employees may be giveh an interest in the conduct and prosperity of 
the business = = - #4 $5: AOD 
(d) The hours of labour, wages and holidays of women employed partly 
in dairy farming and partly in domestic work should be dealt with by 
the Agricultural Wages Board as in the case of other female farm 
workers - “ 244 a ae . wil es ug 
(e) At least one member of the staff of Labour Exchanges in Rural 
Districts should be thoroughly conversant with farming conditions 
and the various types of labour required by farmers . 


VII.—Improvement of Farm Buildings. 


(a) Assistance should be given by the Government to farmers wishing to 
provide new accommodation or to improve existing accommodation for 

dairy cattle ey ssh an. i a les a ues 

(b) New farm buildings erected should be arranged according to the prin- 
ciples outlined on page 48 of the Appendix, and should be furnished 
with labour-aiding machinery z oe e. as: ng a 

(c) An analytical study should be made of the cost of labour and the amount 
required on farins representing respectively good and bad arrangement 
and equipment of buildings es ik 


X.—The Improvement of the H ygrente Quality of Milk. 


(a) All producers and dealers in milk should be licensed Ld ue 
(6) A system of grading milk should be introduced based on a bacteriological 
examination of the milk and on methods-of production and treatment 


X1.—The Transport of Milk. 


(a) The railway companies should provide milk trains twice daily ... = 
(6) The railway companies should be asked to provide experimental mil 
vans cooled by air or otherwise... ay a re Rae age 
(c) Clearing houses should be set up at railway termini for handling and 
inspection of milk, expenses to be borne by the Local Authority 
(d) At all stations where any quantity of milk is received a cool clean room 
should be provided for churns and used for nothing else, and that at 
the larger stations refrigerating chambers should be established 
(e) The opening of churns on railway stations should be forbidden ... oe 
~ ‘(f) All milk sold by wholesale should be in seller’s churns, except in certain 
specified cases, and every churn should have indelibly marked on it the 
owner’s name and address and the date of purchase ... ra 
(g) Milk should, when sold by wholesale, be dealt in by weight oa fe 
(h) The 17-gallon railway churn should be replaced by a smaller size, pre- 
ferably a 10-gallon churn ... R 7 ae in ee af 


XIL.—Milk Depots. 


(a) If depots are adopted they should be of three specified types : — 
(1) Chilling depots, drawing milk from a comparatively short 
~ radius, say, 10 miles, capable of handling up to 500 gallons; 
(2) Larger depots, still confined to liquid milk, with a capacity 
of up to 2,000 gallons; 
(3) Depots for dealing with liquid milk, but equipped with cheese- 
making plant and with a capacity of from 500 to 2,000 
gallons A ae ig ee fi. a se Je 
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Page. | Para. 
XIII.— Pasteurization. 

(a) A detinition of pasteurized milk should be set up .. ii 20 89 
(b) Pasteurized milk should be sold as such, and not as fresh milk . the 20 89 
(c) Milk sold as fresh milk should not have been subjected to any process 

of heating or adulteration 20) 89 
(2d) Any method of pasteurization that maa be followed should be. such-as 

to provide the greatest measure of protection to the consumer... . 20 89 


(e) Pasteurization must never be regarded as a substitute for clean milk 
production and cleanliness in handling milk, which are the most im- 
portant of all conditions affecting the milk supply, and which would be 
greatly promoted by the better education of the public in the demand 
‘for clean milk 

(f) Further research should be undertaken. into the question of. the preserva- 
tion and pasteurization of milk, particularly in regard to (i) the effect 
of pasteurization on the chemicai and physical condition of milk, its 
composition, nutritive value, contained bacteria, bacterial toxins, and 
keeping properties; and Be) the effect of such mall upon the body 0 of 
the consumer i Br eee ae 20 89 





XIV .—Retail Distribution. 


() The system of two deliveries per day should be resumed as soon as possible 36 38 

(6) Delivery churns should be sealed, and a control sample taken from each ... 24 40 

(c) The ideal to be aimed at in the retail sale of milk is delivery in bottles, 
and the bottling of milk should be oes ky allowing a a higher ; 
price for milk sold in this way “aa : ? 37 41-43 


XV.—Care of Milk in Consumer’s House. 


Milk should be kept :— 
(1) covered ; - 
(2) at a low temperature and below 50° F. if possible; 
(3) in a vessel which has been cleansed with boiling water and 
kept covered until required for use ... Las fr er: 38 49 & 50 





VIII.—IJnereased Production of Milk. 


(a) The numbers of dairy stock in the country should be increased as far as 

possible ; aia ame fii 2, iy 21 90 
(b) Arable dairy farming should be extended... 22 96-99 
(c) That a careful study should be made of the relative’ economy in the 

production of milk under different circumstances of soil and climate 


of the chief breeds at present in Great Britain and Ireland é 23 102 
(d) That facilities should be given for further importation of Holstein 

Friesian cattle i 23 102 
(ce) That there should be an enquiry into the advisability of the importation 

of other breeds of proved excellence in milk pieinesten ie, 23 102 
(f) The keeping of goats should be encouraged xa ui aN 8 24 


105. The Committee feel that they cannot rate too highly their obligations to our Secretary, Mr. J. 
Mackintosh, for the valuable assistance he has rendered in the consideration of the complex problems that they 
have reviewed. His knowledge of the distributive as well as the practical and scientific side of agriculture has — 
been of the greatest value, and they deeply appreciate the tact and untiring industry which he has devoted to 
the work of the Committee. 

They have to express their gratitude for the valuable services rendered in the work of the Sub-Committees 
and in the preparation of this Report by Miss Mackenzie and Miss Cowper. : 

They also wish to record their sense of obligation to Viscount Astor for permitting the Committee and 
Sub-Committees to hold numerous meetings at 4, St. James’s Square. | 


(Signed) ASTOR (Chairman). 
W. EH. G. ARCHIBALD WEIGALL (Deputy Chairman). 
J. ¥. BLACKSHAW. 
WILFRED BUCKLEY. 
J. R. CAMPBELL. 
C. T. CRAMP. 
GERALD LEIGHTON. 
A. W. J. MacFADDEN. 
J. MACKINTOSH (Secretary), 
GEORGE NEWMAN. 

J DOUGLAS NEWTON. ‘ 
- DERMOD O’BRIEN. 
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ROBERT P. WRIGHT. 
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1. The Agricultural Sub-Committee have had under consideration the following points bearing on the 
increased production of milk throughout the United Kingdom : 
(1) Improvement of Home Breeds. 
(2) Importation of Breeds. 
(3) Veterinary Assistance for Farmers. 
(4) Labour-saving Machinery. 





1. IMPROVEMENT OF HOME BREEDS. 


2. Selection of Best Breeds for Improvement.—The chief dairy breeds in the United Kingdom at the 
present time are the Ayrshire, the Friesian, the Guernsey, the Jersey, the Kerry, the Lincoln Red, the Red 
Poll, the South Devon, and the Shorthorn. Of these breeds the Shorthorn is by far the most important 
numerically in England and Ireland. In Scotland the Ayrshire is the predominant dairy breed. In the 
above list the Jersey and Guernsey breeds are pre-eminently suitable for butter production. The other 
breeds—Shorthorn, Ayrshire, Friesian, Lincoln Red, South Devon, Red Poll, Kerry, and : their. crosses 
—produce most of the milk which is used for human consumption and for manufacture into cheese, and the 
milk of these breeds is considered especially suitable for these purposes. 

In considering the improvement of the dairying capabilities of home breeds, it is necessary to have in 
mind the purposes for which any increase in the supply-of milk will be utilised, so that the breeds yielding 
the milk most suitable for these purposes may be the first to be increased in numbers. There appears to be 
little doubt that the milk will be utilised chiefly for human consumption or for cheese making. The relative 


; : a 
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importance of these two methods of utilisation varies according to the district. It appears safe to say that 
only a small proportion of any increase will be utilised for butter making. It follows, therefore, that the 
increase in stock should be chiefly in the Dairy Shorthorn, Ayrshire and Friesian breeds and such other local 
breeds as can hold their own against these in economy of production. 

The Sub-Committee have not sufficient information at their disposal to enable them to recommend 
that. special assistance should be given to any one breed in order that its numbers may be increased, but 
they believe that some of the breeds mentioned above must be better for milk production than others, and 
also better than other local breeds not specified. They also believe that it is undesirable on national grounds 
that the numbers of second or third rate dairy breeds should be increased, but that such breeds should be 
decreased and replaced by those which have proved to be superior. 

Recommendation.—In order that reliable information may be obtained, and that sound advice may be 
available for farmers as to the breed which is the most economical producer of milk under different con- 
ditions, they recommend that a careful study should be made of the relative economy in the production of 
milk under different circumstances of soil and climate of the chief breeds at present in this country. 


3. Improvement by Breeding—The Sub-Committee were informed that the Board of Agriculture 
and Fisheries, under the Live Stock Improvement Scheme, had provided 710 bulls of different breeds 
in different parts of the country. ‘The bulls were selected or approved by the Live Stock Officers, and 
in this way a certain standard of excellence was assured. Most of the bulls placed under the above 
scheme were of the Shorthorn breed, and were selected with special reference to their dairy qualities, but 
at the present time there is a distinct need for greater attention being given to the milk record ancestry. 
In selecting a bull for a dairy herd, pedigree must be taken to mean not merely a list of the names of the 
bull’s progenitors for several generations, but authenticated records of production on the part of the dams and 
grandams. The Sub-Committee are of the opinion that, in the present-day judging of dairy bulls, too much 
attention is paid to external appearance and handling properties. In the noted dairy countries of the 
world, dairy bulls are seldom, if ever, judged by their external characteristics only. The real test of dairy 
capacity in a bull is power to beget offspring with high records of milk yield and butter fat, and they believe 
that until this test is more clearly recognised in this country, progress in the breeding of the highest class 
of dairy cow will be slow and disappointing. The dairy capacity of any animal can be reduced to facts of 
healthiness and regularity in breeding and to figures of production, and these facts and figures are a much 
surer foundation for a system of breeding than are opinions as to external characteristics. 

The Sub-Committee are also aware that at the present time bulls are usually disposed of before their 
dairy capacity, as proved by the records of their progeny, can be discovered, and they suggest that in the 
future breeders should find means whereby bulls can either be kept in the herd or be leased to other breeders 
until the value of their progeny can be ascertained. By this method the exceptionally pre-potent bulls can 
be discovered before it is too late. 

4. Milk Recording. —There is general agreement that the first step towards an all-round improvement in 
dairy farm management and an increase in economical milk production is the development of milk recording. 

To develop milk recording it is important that the records should be generally recognised as being of 
commercial value, and to attain this object it is necessary that they should be strictly checked and supervised 
and kept in a uniform manner. It is stated that a larger staff is needed by the Board of Agriculture and 
Fisheries to supervise the 30,000 cows already being recorded under their scheme, and to. organise into 
societies the many farmers who are now anxious to keep milk records. The only action previously taken 
by this Committee to deal with this question was the passing of a resolution that grants for milk recording 
assistance should be continued in 1919. 

' . Recommendation.—In view of the fundamental importance of milk recording in the development of the 
dairy industry, the Sub-Committee urge strongly that energetic measures should be taken to increase the 
membership of the existing societies or to form new societies in every dairying district in Great Britain and 
Treland. At the present time about 1 per cent. of the cows and heifers in milk in England and Wales are 
recorded, in Scotland about 5 per cent., and in Ireland less than 1 per cent. In each of the countries there 
is in operation at the present time a National Milk Record Scheme, and the Sub-Committee recommend that . 
all necessary assistance be given in order that the responsible authorities may develop this work rapidly and 
to the fullest extent. 

_ 5. Recommendation.—lt has been mentioned that one of the hindrances to development is the lack of 
reliable milk recorders. The Sub-Committee realise that the success of any society and the accuracy of the 
records depend to a very large extent on the knowledge and ability which the recorder brings to bear on his 
work, and they wish to recommend the provision of a definite course of training. They understand that 
such a course is already in existence in Scotland, but that no such course has been instituted in England 
and Wales or Ireland. They also suggest that the advancement of milk recorders of proved energy and 
ability to higher and more responsible positions is most desirable. 

The duties of a milk recorder enable him to obtain a knowledge of the system of dairy management 
carried on in the 20 to 25 herds which he supervises, and for this reason these posts are recommended to 
students who on leaving an Agricultural College wish to gain additional practical experience. 


6. Analysis of Milk Records:—Recommendation.—The Sub-Committee have been impressed by the valu- 
able information which can be obtained from an analysis of milk records. They have had evidence as to the 
most interesting and useful results obtained in Scotland in respect of the average yield of milk and butter fat 
from Ayrshire cows of different ages and calving at different times of the year, and they recommend that 
provision should be made for a similar analysis of the records obtained in England and Ireland from the 
chief breeds of dairy stock in those countries. They believe also that the interest of farmers in milk 
records would be developed and considerable improvement in local methods of management would follow 
if an examination and analysis were made of the information collected by a Milk Record Society or by a 
group of societies. They understand that at the present time no provision 1s made for any such provincial 
study, and they wish to recommend that the Agricultural Colleges should be asked to undertake such an 
examination and to publish the results in a simple and concise manner. In making this recommendation 
they have in view the desirability of associating the educational side of milk record work with the local 
centre for agricultural and dairying education. 

Recommendation.—The milk record scheme in operation in England and Wales appears to the Sub- 
Committee to concentrate attention mainly on the yield of milk. They are of opinion that the work of 
a Milk Record Society can most usefully be extended to include butter-fat tests of the individual cows in 
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the herd, or at least of those animals which have been found to be the heaviest producers and the calves 
of which are, therefore, most likely to be retained. They recommend that the Board of Agriculture be urged 
to formulate and publish a scheme fer the testing of samples of milk from most or all of the cows in herds 
of members of milk record societies, and that the carrying out of the butter-fat tests at regular intervals 
should be encouraged by giving an additional grant to societies which adopt and carry out a reliable scheme. 

7. Register of Heavy Milking Cows.—Recommendation.—The Sub-Committee have considered the 
scheme recently introduced by the Board of Agriculture and Fisheries for the formation of a register of dairy 
cows. They welcome this scheme, because they are of the opinion that it will assist and encourage 





the improvement of all dairy breeds, and because they have had evidence to the effect that such schemes — 


have been of great value in cther dairy countries. They wish to point out, however, that the scheme, 
in its present extremely simple form, which groups Jerseys with Shorthorns, and heifers with mature cows, 
does not meet the needs of the situation. They recommend that it should be developed as rapidly as possible 
to provide separate classes for the different breeds and for animals of different ages, and to take cognisance of 
the percentage of butter fat in the milk ag well as of the total yield of individual cows. 


2. IMPORTATION OF BREEDS. 


8. Although there are several dairy breeds of international importance native to Great Britain, there 
are also breeds of great value which have originated in cther dairy countries. The Sub-Committee con- 
sidered carefully whether it was desirable in the interests of milk production in this country that the 
importation of dairy stock from any other country should be encouraged. They are agreed that the 
Friesian or Holstein-Friesian breed is the only one which need be considered from this point of view. 


This breed has attained a very. high standard of excellence in its native country, has earned a great 


reputation in the United States, Canada and New Zealand, and is becoming increasingly popular in this 


country. Associated with the question of importation is that of the risk of the introduction of disease, but 


the Sub-Committee consider that adequate precautions can be taken in this matter. 


Recommendation.—The Sub-Committee, therefore, recommend that full facilities should be given for 
the importation of Friesians, provided that they come of a stock with a sufficiently high milking record. — 


The standard should be fixed so high as to ensure that only the best dairy animals are allowed to enter 
the country, and their importation should be subject to the most stringent conditions that the Board of 
Agriculture may consider necessary in order to guard against the introduction of disease. 


3. VETERINARY ASSISTANCE. 


9. Recommendation.—The Sub-Committee have from time to time given attention to the provision of 


increased veterinary assistance for dairy farmers. In connection with this subject, they welcome the 
clauses in the Milk and Dairies Act, 1915, which provide for the appointment of Veterinary Officers by the 
Local Authorities charged with the administration of the Act. In so far as England and Wales is con- 


cerned, they wish to urge that the Veterinary Officers appointed should be whole-time officers, as is provided — 


in the Scottish Milk and Dairies Act. 


10. In respect of the diseases which cause most loss to dairy farmers, the most important are contagious — 


abortion and tuberculosis. In the former, while affected animals do not die, there is a great loss in their 
market value, and a very sericus indirect loss in calves and milk. The evidence which the Committee 
have had on this subject has been to the effect that compulsory notification of the disease has not brought 
about satisfactory results. The use of vaccine prepared and issued by the Board of Agriculture has been 
attended with good results, and the Sub-Committee are of the opinion that more active measures should 
be taken to bring the value of this treatment to the notice of dairy farmers and to encourage them to 
adopt it. 


11. In respect of tuberculvsis, the Committee consider, that it is highly important that further steps be 
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taken to reduce the incidence of this disease, and to increase as rapidly as possible the number of herds which — 


consist solely of non-reacting stock. With this end in view, they submit the following scheme (drafted 


by a Special Sub-Committee appointed to consider the question) for the provision of free veterinary assistance, 


and the issue of certificates to farmers whose herds have complied with certain conditions. 


(Signed) W. E. G. A. WEIGALIL (Chairman). 
June, 1919. 


REPORT OF THE SPECIAL SUB-COMMITTEE ON THE INTRODUCTION OF THE ACCREDITED 
HERD SYSTEM IN RESPECT OF BOVINE TUBERCULOSIS. 


1. The Sub-Committee have had under consideration the question referred to them in their Terms of 
Reference : — 
“To suggest (as regards bovine tuberculosis) details by means of which a system of accredited 
herds can be established without unduly diminishing the production of milk.”’ 


2. The Sub-Committee have reviewed the past and present position as regards the incidence of tubercu-’ 


losis in dairy herds and the advice and assistance which have been available for farmers who wish to take steps 
towards its eradication. ‘The general position may be summarised briefly as follows : — 
(1) There is reason to believe that the dairy herds of this country contain a large percentage of 
animals which would react to the tuberculin test. 
(2) Until recently farmers have failed to recognise the advantages of eliminating reactors other than 
the financial one accruing from the sale of pedigree breeding stock. 


(3) There is a lack of knowledge on the part of farmers of the comparatively simple methods to be 


followed in obtaining’and keeping herds free from tuberculosis and of, the economic advantages 
following therefrom. 

(4) There is a considerable lack of uniformity of system in the method and the interpretation of the 
tuberculin test. 

(5) There is no control of the use of tuberculin. 

(6) No serious attempt has been made by past Governments to assist the agricultural community in 
eliminating tuberculosis from the dairy herds. 
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3. The situation as outlined above is undergoing alteration, and may reasonably be expected in the near 
future to show an increased demand on the part of the public for tubercle-free milk at a higher price. 

The Milk and Dairies (Consolidation) Act, 1915, and the Milk and Dairies (Scotland) Act, which may be 
expected to become operative at an early date, will also bring about considerable changes, as it will be 
possible by regulations under these Acts to grade milk, to license milk sellers, to increase inspection, and to 
unprove the administrative machinery employed by the local authorities under the Acts, thus directly 
bringing an éducative influence to bear upon farmers. 

4, The Sub-Committee have had evidence to the effect that there has been a considerable increase in 
recent years in the number of farmers who are anxious to eradicate all tuberculous animals from their herds, 
and they are of opinion that a scheme which provided for :—(1) official veterinary assistance in the work of 
diagnosis and eradication ; (2) the issue of certificates in regard to those herds in which the necessary con- 
ditions had been complied with; and (3) correlation with a system of milk grading, which would provide an 
official guarantee on which the milk producer could base his claim to receive a better price for a better article, 
would be welcomed by progressive farmers, and would contribute very materially towards the eradication of 
this disease. They wish to emphasise the fact that eradication will depend on the thoroughness with which 
the details of the scheme are carried out, and they realise that to begin with progress must be slow. As the 
numbers of young stock in the clean herds increase, and as the supply of such stock becomes more abundant, 
the scheme ought to develop with greater rapidity. The Sub-Committee therefore beg to submit the 
following scheme as a basis to the introduction of the tubercle-free herd system : — 

(1) The manufacture, the distribution, and the use of tuberculin to be controlled by a Central 
Authority. 

(2) The method adopted in the carrying out and the interpretation of the tuberculin test to be 
standardised. 

(3) Facilities to be provided out of public funds for free tuberculin testing, provided that the farmer 
can supply satisfactory evidence that he has reasonable facilities for carrying out these tests 
and is willing to comply with the necessary conditions laid down for freeing his herd. Such 
.a herd should be recognised as tubercle-free, and a certificate given to the effect that 
the herd was tested on a particular date and found free, and will be subject to re-testing 
periodically. 

5. The Sub-Committee are also of opinion that, in view of the provisions of the Milk and Dairies Acts, the 
authorities deputed to carry out the above scheme should be those required under the Acts to appoint 
Veterinary Officers. These officers should be engaged whole time on official veterinary work. 

The Sub-Committee realise that, owing to the shortage of qualified veterinary surgeons, it may be 
necessary to make temporary arrangements to meet the deficiency. In view of the difficulties associated 
with the disposal of reacting animals, the Sub-Committee consider that owners participating in the scheme 
should be advised as to the best methods of disposal. Should the reactors consist of valuable breeding 
animals, their progeny might be reared with every hope of obtaining sound stock, provided that proper 
precautions were taken in the feeding and housing to avoid infection. 

In the opinion of the Sub-Committee the universal adoption of the Tuberculosis Order would materially 
assist the position. 


6. Finally the Sub-Committee desire to emphasise the very great importance of the subject dealt with in 
this report. They would draw attention to the following passages from the report of the Royal Commission 
on Tuberculosis : — 

‘There can be no doubt that primary abdominal tuberculosis in man, as well as tuberculosis of 
the cervical glands, is commonly due to ingestion of tuberculous infective material.’’ 

““A considerable amount of tuberculosis of childhood is to be ascribed to infection with bacilli 
of the bovine type transmitted to children in meals consisting largely of the milk of the cow.* 

Whatever the exact amount of this human infection may be, it is a preventable infection, and as such 
calls for every effort to be made to deal with it. 

(Signed) GERALD LEIGHTON, M.D. (Chairman). 
JAMES MACKINTOSH. 
A. W. J. MacFADDEN. 
J. F. BLACKSHAW. 
ROBERT HOBBS (Junr.). 
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INTRODUCTION. | 
1. The Sub-Committee on the Handling of Milk was appointed in 1918 with the following terms of 
reference : — 
“‘To consider the steps necessary (1) immediately, (2) after the war, to ensure that the condition 
in which milk is delivered to the consumer is as wholesome as possible, and to reduce the waste due 
io premature souring and deterioration in quality.’’ 


_ *® Report of the Royal Commission appointed to inquire into the relations between Human and Animal Tuberculosis. (Cd. 5761), 
1911, page 39, 
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2. It will be seen that the nature of the enquiry set before the Committee determined its form. They 
had to ascertain the best methods of treatment, in the broadest sense of the word, which milk should undergo 
in transit from the cow to the consumer, and, therefore, their Report naturally follows such milk in its course- 
and lays down for each step what the best method should be. Starting from the cow, it was held advisable 
to include the farm itself. Then followed the method of milking and treatment at the farm after milking. 
The practicability of milk depéts was also examined. Next the milk has to be taken to the consumer, either 
by road or, which is far more common, by train. The milk, therefore, was traced to its departure station, 
on the train, and to the delivery terminus. Its handling at the terminus was next considered, and its journey 
thence either to the retailer or to the factory. Its treatment at both of these places was gone into, and its 
delivery to the consumer. Lastly the risk of contamination in the consumer’s house was examined, and 
rules for its proper care were ascertained. 

3. As they followed the milk through its course, the Committee were continually laying down recom- 
mendations, either of greater or lesser importance, and in order to save time and to make their work of more 
practical value the whole Report has been thrown more or less into a series of such recommendations. A 
further reason for this lies in the nature of the subject. Upon a great many questions there-is no dispute 
at all. There is general agreement as to what the proper method should be, and the difficulties which arise 
are in its application. The Committee, therefore, had no difficulty in reaching a decision as soon as they 
examined the subject. On only a few questions was there matter for doubt or difference of opinion. Of 
these pasteurisation may be cited as an example. The Committee have not expressed any final opinion upon 
this process for the reason that it has been submitted to a separate Sub-Committee. 


4. We wish at the outset to say how grave are the evils which our Report discloses, and how little is 
being done to meet them. A supply of pure milk at an adequate price is one of the greatest needs of the 
community. Its value for the preservation of infant life is too well known to require elaboration. The | 
susceptibility of milk to contamination is, on the other hand, extremely great, and yet though both these 
factors are a commonplace of medical knowledge and social investigation, little has been done to secure that 
purity which is so greatly needed. The methods of production and supply are in many cases archaic and 
unsatisfactory. This is not mainly the fault of those concerned in the trade. Enlightened methods have 
been handicapped, and moreover no one body has been charged with the care of milk. The system adopted 
has grown haphazard, and though the evils were recognised it has been nobody’s duty to put them right. 


5. After this short introduction, we will proceed to trace the course of milk from the farm to the home. 
Our Report contains recommendations both on the human and on the mechanical side, and it is difficult to 
say which is the more important. Cows may be properly milked and yet the result will be unsatisfactory 
if the outfit of the farm is imperfect. Milk may be produced under the best possible conditions, cooled 
immediately after milking, and yet all trouble and expense may be wasted if the churns are unsuitable or 
the railway vans of a wrong type. It may reach the retailer in a pure state, and all the gain may be thrown 
away by improper or careless delivery. Lastly it may be received pure into consumers’ houses, and unless 
it is protected from dust, flies, and other contamination all the previous labour will have been in vain. 
Consequently the whole question hangs together. It is a chain of which one weak link vitiates the whole. 
It cannot, therefore, be tackled piecemeal, and it is to be hoped that any action taken will be both immediate 
and complete. 


I. TREATMENT AT FARM. 


§. We take first the treatment at the farm. 
Cows. 


Health.—Cows should be healthy and should be examined by a veterinary surgeon once eyery six 
months. It is desirable also that they should have passed the tuberculin test, and that they should be tested 
at least once a year and any reactors removed. Cows that have not been tested should not come into contact 
with tested cattle. As a precaution, it is suggested that cattle which have not passed the test should not 
be admitted to shows. When cows are suffering from temporary illness, such as bad quarters or sore teats, 
the milk should not be used for human food. 

Cleanliness——Cows should be regularly groomed, and all long hairs should be clipped from the udder. 
Just before milking, the flanks, hind quarters, udder and teats should be thoroughly cleansed by washing, 
and gone over with clean damp cloths. 

Food.—The food provided should be wholesome, clean and sweet. Care should be taken in the use of 
foods, such as wet grains, silage, decaying cabbages or roots, which tend to give the mangers and cowshed a 
disagreeable odour, and dusty foods, especially hay, should not be given during milking. 

Water Supply.—Drinking water, whether in the field or in the cowshed, should be abundant, fresh and 
free from contamination. 


COWSHED. ~ 


Location.—The cowshed should be situated on a dry site and without any dungstead, liquid manure 
tank, pig-sty, or other source of contamination or breeding place for flies in close proximity. The yards 
round the cowshed should be kept as free as possible from dust and mud and well drained. All dung and 
refuse should be removed from the cowshed twice daily, and where not taken to the field should be carried 
to a suitable djstance or deposited in a properly constructed manure pit. The surface of every yard and 
passage in connection with a dairy or cowshed should be kept in a clean condition. 

Construction.—Stalls should be provided for each individual cow, or at most for each pair of cows. The 
floor should be of a material incapable cf absorbing moisture, which can be well scrubbed and washed. 
The gutter should be sufficiently deep, and so placed that the standing space is kept as clean as possible. Also 
the gutter should be of sufficient width and slope to allow liquid to drain away at once. The walls should 
be smooth and impervious for at leagt six feet from the floor. The roof should be as simple as possible, so 
that it may be easily cleaned. The feeding troughs should be such as to facilitate cleansing. All gutters in 
a cowshed should lead to a drain inlet in the open air at some distance from any window or door of the 
cowshed, or to some other suitable place of disposal. All drains from the cowshed should be properly trapped. 

Provision for Light.—The windows or openings admitting light should be so placed as to secure 
sufficient lighting of every part of the interior of the cowshed, and the total area admitting light should 
not be less than three square feet for every stall. The sources of artificial light provided should be ample 
and should be kept in a clean condition, 
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Ventilation.—Ventilation should be sufficient to maintain at all times a sweet and wholesome atmos- 
; phere. There should he outlets through the roof to allow heated air to escape, and air inlets in the 
walls. The area of inlets and outlets together should equal 36 square inches for each 800 cubic feet. In 
cowsheds from which the cows are habitually turned out during a portion of each day there should be 
a minimum air space of 600 cubic feet for each cow, and in other sheds there should be a minimum air 
space of 800 cubic feet for each cow, but these minima can be reduced for small breeds or where, as in the 
north of Scotland, climatic conditions are severe. 
Cleansing.—All cowsheds should have an adequate supply of pure water for cleansing purposes, and 
floors, walls, and partitions should be kept well washed and cleaned. The rafters and roof should be free 
from dust and cobwebs. The manger and all windows and artificial lights must be kept clean and in good 
* working order, All upper walls and roofs should be regularly lime-washed or sprayed with a good 
disinfectant, according to the nature of the wall or roof, 


Mitk Room anv Minx’ Hovss. 


_ 7%. Location.—The milk room should be situated at a sufficient distance from the cowshed and the 
eee or other source of contamination, and care must be taken that the drainage is thoroughly 
efficient. 

Construction.—The entrance of the milk room should be from the open air and not from the dwelling: 
house, cowshed or any other farm building, and the room should be used for no other- purpose than for 
the treatment of milk. The floor should be smooth, with a slope to provide good drainage. There should 
‘be no inside drain but an outlet through the wall to a properly trapped gulley. The wall should be 
smooth, and the roof also should be easily cleaned. The room should be properly lighted and ventilated, 
‘and, if possible, no internal equipment should be attached to the walls, as the numerous corners then 
formed are very difficult to clean. It is desirable that a separate room should be provided for the treatment 
of the milk, cooling, bottling, &c., and another for the washing of the utensils. The latter room should 
have an ample supply of hot water, or steam or both. 


GENERAL REMARKS AS TO CoWSHED AND MirK Room. 


8. In making the above detailed recommendations, the Committee wish it to be understood clearly 
that it is not so much costly premises as attention to details which is necessary to produce clean milk. 
‘Though up-to-date buildings are desirable, treatment is more important than the type of edifice used. 


UTENSILS. 


9. Milking Pail_—Milking pails should be of well-tinned material, with all seams rendered quite 
‘smooth and all joints flushed over with solder, and so constructed that all parts are easily visible and can 
be thoroughly scrubbed by hand. Some type of small top milking pail should be used in preference to the 
common open pail. 
{ Cooler.—The cooler used should be in good condition, and sufficiently large for the quantity of milk 
to be cooled. . 
Strainer.—Strainers of wire gauze alone are unsatisfactory. Those used should consist of wire gauze 
with discs of cotton wool, or, in place of the latter, a straining cloth of sufficiently close mesh. 
Churns.—All churns should be kept perfectly clean, free from rust and smooth inside. 
Type of Churn.—The common 17-gallon railway churn should be replaced by a smaller size, preferably 
a 10-gallon churn. The Ministry of Food were good enough to submit drawings of the 10-gallon churn 
selected by them, and it was generally approved, though some of the Sub-Committee prefer a 12-gallon churn. 
Nine churns of the 10-gallon type, holding 90 gallons, occupy only the same floor space as four 17-gallon 
churns holding 68 gallons. There is, therefore, a large gain in transportation. The other arguments 
against the 17-gallon churn are that it is heavy to lift and too heavy for women, and that it is too deep 
for the bottom to be cleaned properly by hand. Altogether the arguments for the smaller churn are 
overwhelming. 
Cleanliness.—All utensils should be thoroughly washed, then scalded with boiling water or steam, and 
‘immediately inverted in pure air to dry. Where possible, a sterilizing box should be used instead, and 
the utensils left in it till required. 

CooLinc or CHILLING. 

10. It is eminently desirable that milk should be chilled to 45° F., and that this should be done 
immediately after milking. In any case, it must be cooled to 60° F., though nothing short of 45° is 
really satisfactory. In this report chilling is used to mean at least 45° and cooling at least 60°. The 
Committee recognise, however, that chilling is not always or indeed generally practicable in this country, 
‘where ice is neither cheap nor readily available, and where the summer temperature of any water obtainable 
is often much above 45°. But they have no sort of doubt as to its desirability; so vitally important is it, 
‘indeed, that, though it may not be possible to enforce a universal standard of 49°, this should be the ideal 
aimed at. Two ways were suggested to the Sub-Committee of reaching this standard: First, that the milk 
‘should be collected from the farm, taken to local depéts and chilled there; second, that chilled milk should 
obtain a higher price. 
: Depot SYSTEM. ; 

11. The Sub-Committee are agreed that milk chilled at the farm should obtain a higher price, but they 
are not unanimous on the depdt system. In support of the system it is urged that it enables the milk 
to be chilled to 45°; to be housed in cold storage until despatched by train; it ensures milk being sent from 
one station in large quantities, instead of from several in small; it saves labour and renders easier the 
proper equipment of the station; it enables farmers who produce -too little milk to make it worth their 
while to rail it, to find a ready market at the depot, anl less milk is wasted, because it can, if need be, be 
converted into milk products. 

' On the other hand, it is urged that it isa retrograde system. It frees the producer from the responsibility 
for quality, cleanliness, and chilling; it frees him from guarantees of purity; it delays the milk and 
lengthens the interval between the cow and the consumer; and that the best plan is to insist on proper 
cooling and production at the farm. 
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12. The Sub-Committee are unanimous in regarding any delay in reaching the consumer as dis- 
advantageous so far as it goes, but in spite of this, a majority of them consider that the advantages of the 
depot system outweigh its disadvantages. They are specially led to this conclusion by what they regard as 
the impossibility of chilling milk in summer at small dairies. 

The proper organisation and equipment of depdts is set out in paragraphs 18-22 inclusive. 


PASTEURISATION. 


13. The Sub-Committee gave much consideration to the question of pasteurisation. They found that 
there was no accepted definition of pasteurisation, and that there was acute difference of scientific opinion 
as to its effects. They therefore make no recommendations thereon. They consider it the duty of the 
Government Departments concerned to take immediate action to arrive at definite conclusions on the subject. 


MILKING. 

14. Milkers*previous to milking should put on clean milking suits and caps, and wash their hands 
carefully, and should be careful that their hands remain clean throughout the entire milking period, even 
though this entails washing before milking each cow. Clean caps and suits should be supplied to the milkers 
when necessary, and not only at stated intervals. The milking should be done with clean dry hands, and the 
fore milk should be drawn from each teat cn to the floor or into a special receptacle, and not into the milk pail. 


HANDLING THE MILK. 


15. The milk of each cow should be removed from the cowshed immediately after milking, and carried 
direct to the cooler without pouring it into another pail. It should then be immediately strained and chilled 
churn by churn. The temperature to which the milk is chilled should, as has been said, be 45° F., or as 
near there as possible. Where the cooling is done in a milk-room exposed to wind and draughts, the exposed 
surface of the cooler should be covered to prevent dust blowing on to the falling sheets of milk. When the 
churns or bottles are filied they should be immediately closed and set in a cool place not exposed to sunlight, 
until the time of transportation to the station or purchaser’s premises. 


TRANSPORTATION TO STATION OR PURCHASER’ S PREMISES. 


16. Churns should be sealed and should be carried in a properly sprung cart or float. They should be 
protected when in the cart by suitable covers from mud, dust or rain, and also from the direct rays of the 
sun. It is advisable that the temperature of the milk in each churn should be marked on it. 


ConTENTS BY WEIGHT. 


17. Churns are not measures, and disputes often arise between farmers and buyers as to quantity. 
Then again, old churns get dented, and in particular the convex bottom is driven up into a concave shape, 
which makes it an unsatisfactory guide to quantity. For these reasons there are strong arguments in fayour 
of dealing in milk by weight, weight being converted into quantity at the rate of 10°33 lb. to the gallon. 
If this were done all churns should be stamped with tare weight. They would then be weighed by the 
railway company at the despatch station, and a way-bill made out in triplicate: one part retained by the 
sender, one by the railway company and the third delivered by the guard to the consignee. 


Types or DEpors, IF ADOPTED. 


18. If depdts are adopted they should be of three types. First, chilling depdts, drawing milk from a com- 
paratively short radius, say, 10 miles, capable of handling up to 500 gallons. Second, larger depéts, still 
confined to liquid milk, with a capacity of up to 2,000 gallons. Thirdly, depdts for dealing with liquid milk 
but equipped with cheese-making plant and with a capacity of from 500 to 2,000 gallons. 
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EQUIPMENT OF DEPOTS. 


19. All three types of depét should possess equipment for weighing milk, straining and chilling, cold 
storage and churn-washing machinery. The outfit would, of course, cary according to the capacity of the 
depét. The second and third types of depdt should possess, in addition, tank storage, pasteurising plant and 
a small laboratory for testing milk, and the third type should also possess a cheese plant. 


Cuittinc Derrors. : 


20. Taking these first, farmers within a certain radius should be required to deliver their milk to them. 
Outside that radius the depéts should collect at stated hours either from the farms direct or at fixed rendez- 
vous, or supphers might themselves organise group collections. The milk from the chilling depét would be 
delivered either on rail, or direct to the retailer, or to a factory, or to a larger depét. 

Larger Depots. 

21. These would receive milk either direct from producers or from chilling depdts. They would only 
be possible in districts where manufacturing plants exist capable of treating the surplus milk in case of 
emergency. ‘T'hey would deliver the milk either on rail or to the retailer or factory. 

Depots wirn CHEEse Prant. 
22. Those explain themselves. The plant would, of course, vary according to the capacity required, 


IT. TRANSIT. 
Reception at Rar~way StTatron. 


23. The milk has now reached the departure station and we must see what happens to it there and 
on its journey. ; | 

There are very few stations where any provision is made to protect the churns from sun, dust, or dirt, 
and milk has often to lie for some considerable time under most undesirable conditions. It may be con- 
tended that farmers should not deliver milk to the station until just before the arrival of the milk train, 
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but while this may be possible with the morning consignment, it is not so in the-evening, for trains often 
depart so late that milk must be delivered long before, otherwise the farmers’ workers who delivered would 
get no sleep. The Committee recommend that at all stations where any quantity of milk is received a 
cool room should be provided for churns, and used for nothing else; and at the larger stations refrigerating 
chambers should be established. If the depdt system were adopted, all stations served by a depdt could 
have cold storage, which is a great advantage. 


Ratrway VANS. 


24. The old open type is still mainly in use, but it is unsatisfactory. The ideal would be ice-cooled 
vans, such as are used in Denmark and the United States; but ice is too dear and scarce for this to be 
possible in this country. The railway companies should be asked to produce experimental vans, either 
cooled by air or otherwise, and comparison could then be made of their efficacy. The Committee are 
unanimous in condemning the present open van, but they are not agreed on the type which should replace 
it, as they consider that the subject requires further investigation. 


TRAIN SERVICE. 


25. Since the war the train service has been going from bad to worse, by reason of the depletion of 
railway staffs and despatch of locomotives, waggons, and rails to France. Peace-time service should be 
restored immediately. The railway companies sheuld provide a service twice daily. 


CARRIAGE BY TRAIN. 


26. Milk, having been loaded at the dispatch station, is made up of consignments not only for the 
terminus but for suburban stations. A non-stop train runs into the terminus, and then a slow train 
carries back the suburban consignments and drops its load station by station. 


ARRIVAL AT TERMINUS. 


(a) Taken to Retail Depots. 


27. On reaching the terminus milk is dealt with by one of three alternative methods, each with separate 
features. It is either taken straight to the large depdts or is taken over by wholesale dealers or direct by the 
retailer. To deal first with the large retail depéts: on arrival at the terminus the large retail companies are in 
waiting with their lorries and vans to convey the churns to their centralised depots for checking quantity, 
condition, and quality, where by numerous mechanical appliances it is filtered or clarified, pasteurised, 
chilled, and placed in a fresh set of clean cans or churns for distribution to the retailing branches. 


(6) Taken over by Wholesale Firms. 


28. If, however, it goes to wholesalers, the proceedings are different. ‘The strictly wholesale dealers 
who supply individual retailers examine the churns at the railway station. Examination near the station 
Is necessary, for it would be a waste of labour and transport to start a carman out with a load of milk 
which his customer might reject on delivery. Milk which does not pass this examination is sent to the 
dairy to be filtered, pasteurised, chilled, or otherwise dealt with. But, while examination near the station 
is a necessity, the Committee condemn in the severest terms the practice now prevailing in London and 
other large termini. It is the custom to inspect the milk on the railway platform. The churns are opened 
on the platform exposed to all the dust, dirt, and risk of contamination. which must exist at a busy 
terminus. Not only are churns opened, but the milk is tested, and the contents of one or more churns 
may be mixed together; during this process the lids of the churns often lie underside downwards on a 
filthy platform, and are then replaced on the churns, with consequences which may be imagined. All this 
is so unsanitary that it only has to be stated in order to be condemned, yet it still goes on. There should 
be an absolute rule that no churn under any excuse whatever should be opened at a railway station, and 
to this rule there should be no exception. 


EXAMINATION AT TERMINUS BY GOVERNMENT oR Locan AUTHORITY. 


29. But the milk dealers are not the only sinners. We are informed that Inspectors either from the 
central Government or the Focal Authorities also open and inspect churns at railway stations, and we 
condemn this with equal emphasis. It is not necessary and should cease at once. 

30. If handling milk and opening churns near the terminus is necessary, and the Committee recog- 
nise that it is, a proper building or Clearing House should be set apart for this, suitably cooled and 
equipped and used for nothing else. The Local Authority should bear the expense of providing it. 


(c) Milk sent direct to Retailer. 


31. There remains one more case to consider: milk which is not consigned to the large retail depéts 
or to wholesalers, but sent direct from the farm to the individual retailer. In the main, the precautions 
suggested in the previous paragraphs apply to this milk, for in its journey from the cow to the railway , 
terminus it follows the same course. But milk so supplied has certain incidents and difficulties which 
are peculiar to it, and these require explanation. 


32. An ideal source of supply for a large city retailing firm would consist of farmers of four classes. 
These would be, first of all, farmers within a short distance of the terminus, sending milk twice daily 
and keeping up approximately the same supply in winter as in summer. Next there would be farmers 
within a longer distance, also producing an equal supply all the year round, but sending only once daily. 
Thirdly, some farmers between whose winter and summer supply there is a large margin. Lastly, there 
re accommodation senders, who normally employ their milk for -cheesemaking, but who at week-ends 
‘in order to avoid Sunday cheesemaking) and in winter are willing to sell to the retailer. Between these 
four classes the retail dairyman had in normal times no difficulty in regulating his supply. The system 
as much to recommend it. The evening’s milk from both the long and short distance farmers is served 

customers fresh before 8 o’clock on the following morning, while the morning’s milk from short distanes. 
wrmers is delivered fresh that same evening, and that from long distance farmers is pasteurised. 
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The war and controlled prices threw this branch of the trade into the greatest confusion. It was 
difficult for retail dairymen to retain their supply, since, until the recent Milk (Summer Prices) Order, 
farmers got the same price from the factories. Thus much milk was diverted, and retail dairymen 
were put ‘to desperate expedients to obtain reliable milk, even in some cases, it is alleged, making secret 
payments over the controlled price. It is hoped that the trade will soon return to normal conditions. 


SPECIAL DIFFICULTIES OF THE SYSTEM. 


(i) Opening of Churns at Railway Stations. 


33. Retail dairymen do not use railway churns for delivery purposes. Therefore, on arrival the milk 
must be transferred into delivery churns, from which the milk is supplied to the actual consumer. Under 
proper conditions this transfer should take place on the retailer’s premises. His vans should fetch the 
churns from the terminus: they should arrive at his place of business with seals unbroken, and should then 
be opened and the milk inspected for quantity and condition, analysed, and measured out into the delivery 
churns. Unfortunately, this ideal state of things by no means always obtains. It is not unusual for churns 
to be opened and milk transferred at the railway station, with consequences mentioned in a preceding para- 
graph. Wecan only repeat what we have said in paragraph 28. Moreover, the war has made*this proceeding 
more common than before; there being an acute shortage of churns and of labour, retailers have been driven 
to economise churns by emptying them at the railway terminus, in order to return them more quickly to 
the farmer and to economise labour by saving the carriage of the full churns from, and the empty ones back 
to the station. | 


(1i) Difficulty of Cleaning Churns. 


34. But this does not represent the whole evil of opening railway churns at stations. There is also the 
impossibility of cleaning them there. If churns are taken, as they ought to be, to the retailer’s premises, 
they can be properly cleaned and steamed there. But if they are emptied at the station they are then bundled 
straight back into the train without even being rinsed. This, unfortunately, is happening daily in London to 
hundreds of churns. 


All this reinforces the Sub-Committee’s recommendation that clearing houses should be established at all 
large termini. We regard this as an absolutely essential reform. 


Loss or CHURNS. 


35. The loss of railway churns calls for serious consideration. It is the unanimously expressed opinion 
of the trade that more churns are lost than ever before, and that the number lost is still increasing. As the 
value of a 17-gallon churn is at least double that of the milk it will contain, it is obvious that any sericus 
increase in the expense of replacing losses must have an appreciable effect on costings, and consequently on 
the price to the consumer. Another effect of churn losses is to discourage farmers from direct sending, as 
continued irregularity in the return of empties frequently leads to’an abrupt termination of relations and is 
fatal to the chance of a renewal of contract. The knowledge of this urges buyers to throw in churn after 
churn on receipt of complaints from senders. The Sub-Committee are satisfied that the loss of railway 
churns is aggravated by the mixing-up of churns from many different owners in factory yards, whence they 
are despatched, not to their rightful proprietors, but indiscriminately all over the country. In circum- 
stances of such confusion, it is impossible to make operative the regulation by which it is an offence to use 
other people’s churns, but of the necessity of such a regulation the Sub-Committee have no doubt. 


SUGGESTED REMEDIES. 


36. All milk sold by wholesale should be in seller’s churns, except in the case of producers selling 
directly to one customer only, or producers sending directly to one customer by direction of the seller, or milk 
fetched away by the buyer from the place of sale. Penalties for wrongful possession or use of churns should 
be rigorously enforced by proceedings taken, not by the aggrieved owner, but by the authorities, on 
information received. Properly authorised inspectors should have the power to enter at reasonable times 
any place where they have cause to suspect the presence of stray churns. Every churn should be indelibly 
imprinted on the body with the owner’s name and address, and the date of purchase. On the occasion of a 
sale, the new owner’s name and the date of purchase should be imprinted, but no erasure of the late owner’s 
name should be allowed, thus each churn would bear a record of its history. All churns, or parts of churns, 
found derelict at railway stations should be collected and sent to a clearing house. It should be an 
offence for any station master to allow a stray churn to remain longer than a specified time on his station. 
The owner of a churn, as indicated by its inscription should be offered his property (when derelict) on 
payment of a reasonable charge for expenses of recovery, and should he refuse to accept the churn on these 
terms, or fail to reply, then the churn should be sold and marked as prescribed. The question as to who 
is to bear the charges involved in these suggestions would have to be considered. 


III. RETAIL DISTRIBUTION. 


37. The milk has now réached the retailer, and its sale by him must be examined. This has different 
features in different localities. ; i 


(i) Lonpow. 


A 
The milk supply in the bes of London has one characteristic which cannot be found in any other 
ity or town in the United Kingdom, for the inhabitants of inner London, say a radius of ten miles from: 
Charing Cross, do not obtain their milk from the immediate outer zone as in the provinces, but have to 
break through a ring of some 40 miles before they begin to pick up supplies. The outer ring or zone’ 
ronsumes nearly all the milk produced in its own area, and therefore compares with the Provinces. 

38. Given a train service twice a day and two retail deliveries daily, deliveries. would be one milking 
behind, for the evening milking would be delivered the next morning, and the morning in the afterncon. 
This was the practice before the outbreak of war. The difficulties that have arisen as a result of war 
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conditions, shortage of labour, curtailed train service, great shortage of utensils and small cans, together 
with the employment of women, forced the dairy trade to deliver only once a day, so that to-day it may be 
taken that deliveries are one day behind production. This is a war necessity and should not be allowed to 
continue longer than is necessary. 


Present Methods of Delivery. 


39. Milk is sent out from the retailing depots either in large brass mounted churns or in glass bottles. 
Taking the churns first, these are fitted with a tap and a suitable size hand-can of 6, 8 or 10 quarts. Each 
carrier is provided with a measure dipper with which the household supplies are measured out. The 
hand-can and measure is a survival of the early days of milk vending, and is unquestionably the cheapest 
form of milk distribution .The disadvantage is that milk is dealt with in the street and exposed to 
contamination from dirt, dust, and flies. 


40. Delivery churns should be sealed and a control sample from each churn retained, so that if a sample 
is taken-by an inspector under the Sale of Foods and Drugs Act, or if any customer makes a complaint, the 
dairy control sample affords an effective check on the roundsman. ; - 


Glass Bottle Service. 


41. So much for the ordinary way of delivering milk in London. The delivery cart, either pushed by 
hand or drawn by donkey or pony, is too common a sight in our London streets to need any elaborate descrip- 
tion. But besides milk from delivery churns a small percentage of the total supply is delivered in glass 
bottles, bottled and sealed at the dairy, and encouragement is given to this method in the present Milk Order, 
which allows a penny per quart for the bottled milk over the price to be charged for loose milk. The history 
of the glass bottle service is instructive. The disc-stoppered glass bottle was introduced to this country by 
a well-known company in 1897-8. It was used for nearly two years at an extra charge of a penny per quart 
with gratifying results, when another company suddenly started delivering milk in bottles at the same price 
as loose milk, then fourpence per quart. It is true that this company, after making a heavy loss, gave up 
the practice, but their intervention caused an upheaval in the trade which did not cease with their departure. 
It increased the demand for milk in glass bottles, and dealers were driven to supply it at the same price as 
loose milk. This was an entirely profitless line of business, which could only be made profitable by giving 
short measure, which, of course, all reputable dealers refused to do. They attempted to impose the extra 
penny per quart, when another competitor entered the field, made their venture, disorganised the trade, and 
in turn lost their capital. The foregoing examples show that milk in bottles holding full and proper measure 
cannot be sold profitably at the same price as loose milk. ] 


After-War Possibilities. 


42. Yet the fact remains that a well-organised glass bottle delivery service for milk is to be desired. 
But it must be commercially profitable. It prevails in America and in Paris. Is it desirable or possible to 
make it compulsory here? Its advantages are the avoidance of contamination; its drawback the extra cost, 
extra weight, extra bulk and the impossibility of supplying small quantities, for one pint is the smallest 
bottle practicable. As to cost, the one penny per quart charged in peace-time would probably scarcely meet 
the present increased cost of glass bottles. The weight and bulk of milk in pint bottles is about double that 
in churns, as will be seen from the following figures : — | 


| Taking a round of 86 gallons. 
Pint bottles. 


Crate containing 12 full bottles, 36 gallons would require 
14 gallons. 24 crates. Dimensions (inches). 
41} lbs. weight. 996 lbs. 114 by 94 by 164 each. 
24 crates would require a huge space, 35 by 50 by 30. : 
Churns. — i 
2 required, 18 gallons each. ° Weight of milk. Total. 
Weight—48 lbs. each = 96 lbs. 372 lbs. : 468 lbs. 


Space required for churns 20 inches diameter : 40 inches by 20 inches. 
Difference in Weight. 


EERO Hotties foe ee eee fees) eer e y, 996 lbs. 
36 ba 33 churns ee ey ak Ps =. ne he 468 ,, 


528 ,, 


Hence, bottles are more than double the weight of churns. 


Quantities less than one pint must be fetched by customers themselves from shops, and seeing how much 
milk is taken in half-pints or less, this would cause considerable inconvenience. On the other hand the 
prohibition of the open milk-can in the street would be a great advance in the interests of public health, and 

consumers would benefit thereby, as a milk service, bottled by machinery at the dairy depét under hygienic 
conditions, sealed and delivered in bottles, containing full and proper measure, would be advantageous to 
‘those customers who take not less than one pint at a time. Customers requiring less than one pint would 


be less conveniently served as they would have to get their smaller quantity from the dairy shop. The practice 
in America appears to be that, in addition to the deliveries direct to the consumer’s house, milk is on sale in 
Sealed glass bottles at a number of “‘ stores’ and the purchaser dealing from the “ store ’’ purchases the first 
bottle.as well as the milk, and returns the empty bottle when a fresh full one is required. Assuming that 
delivery in bottles is best, it is impossible to make a hard and fast order in the first stage, as the needs of 
‘smaller customers must be met, and if a change is made the trade must have time to adapt itself to it. 


43. We, therefore, recommend that the ideal to be aimed at is a delivery in bottles, but we recognise that 
this involves a drastic change in the irade and can only be reached gradually. Meantime bottled milk should 
be encouraged by being allowed a higher price. 
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44, The methods at present in use vary considerably in different towns. For example in’ many large 
towns in the north of England and elsewhere a large percentage of the milk is delivered by local farmers 
who both produce and retail their own milk. On the outskirts of Manchester, again, there are many farmers 
who have the same method, and most of the milk they sell in normal times is sold ‘‘ warm from the cow ”’ 
twice daily. - But the bulk of the milk in the Provinces is delivered, as it is in London, from churns. The 
difference between the Provinces and London lies in the fact already noted that London milk usually has 
to travel further. The milk is retailed either by being drawn off from a tap at the bottom of the churn, 
or the churn’s lid is lifted and the milk ladled out and measured. The same criticisms can be made on 
this as were made on the London practice. The system of delivering in bottles has not made much way, 
It remains, however, the best system, but its introduction must be a matter of time, and some means must 
be devised for supplying customers requiring less than a pint more convenient than that of compelling them 
to go to shops. 


45. There is, therefore, not much to distinguish the supply of large towns from that of London. In 
London, it is true, the milk has to travel a longer distance, and direct supply by the producer is, therefore, 
much commoner in the provinces. ‘But the differences do not call for any comment for they do not 
involve different treatment. Al] the evidence is in favour of the recommendations made earlier in the 
Report; the importance of chilling at the farm, of quick and sanitary transit, of proper distribution. 


IV. TREATMENT OF MILK AFTER DELIVERY AT THE CONSUMER’S HOUSE. 


46. The strictest precautions may be taken at the cowshed, during transit, and during delivery to 
ensure a supply of clean milk, yet all these precautions may be nullified if care is not exercised in the 
consumer’s house after delivery. 


47. Milk in the house is exposed to contamination from various sources such as dirty milk vessels, dust 
and flies, and the influence of temperature. 


48. While a warm temperature brings about an increase in the number of bacteria present in 
the milk before delivery, contamination from milk vessels, dust, and flies adds new bacteria. It 
must be noted that the new additions, especially the bacteria from flies, may be of a dangerous character, 
producing definite disease in susceptible persons, For example, infantile diarrhoea, enteric fever and 
possibly diphtheria may be caused in this way. 


Most housewives know that milk cannot be kept fresh in a dirty vessel. For this reason, and also 
because a sufficient supply of hot water for cleansing is usually readily available in the kitchen kettle, 
contamination from.milk vessels is perhaps not the most common cause of deterioration. The contamination 
of milk in the house from exposure to dust and flies is much more common, since the public generally have 
not yet recognised the importance of at all times keeping the milk covered, and, as has been noted above, it 
is more dangerous. . 

49. The most important factor determining the deterioration of milk in the house is temperature. 
Bacteria increase with a rise in temperature. Most bacteria are inhibited at 50° F., but they multiply 
rapidly with rise of temperature until 100° F. is reached when they are again inhibited. The usual 
temperature of a dwelling house, 65° F. and upwards, is most favourable for the multiplication of bacteria 
and thus souring occurs, ; 


In summer, therefore, conditions are most favourable for rapid souring unless precautions are taken. 
The popular view that thunder causes souring of milk is a fallacy; it is the warmth of the atmosphere 
during thundery weather which brings about this result. 


50. Contamination from all three sources can, however, be avoided by the use of simple precautions. 
Milk vessels should be cleaned with boiling water, and kept covered, not only when holding milk, but 
before. Milk should be stored in a pantry, cellar, or other cool place. This, of course, is a council of 
perfection, for unfortunately many dwellings do not contain any cool place; but if they do not; certain 
precautions can be taken which are within the capacity of the humblest home, such as to place the milk 
jug in a basin of cold water and allow fresh cold water t6 trickle into the basin. Another is to cover the 
jug with a small inverted basin, put a piece of muslin over this, and place the whole under the tap and 
let cold water trickle over the muslin. Lastly, in very hot weather (but only then) the jug can be covered 
by a wet cloth, and the milk cooled by evaporation. : 


The Sub-Committee are glad to note that some Public Health Authorities throughout the country have 
in recent years been steadily inculcating these ideas, and that from the Infant Welfare Centres and Schools 
for Mothers, which are being established all over the country, instructions are being given broadcast. But 
much more still remains to be done. The need for instructing the people with regard to milk. as with 
regard to other health matters, is great and urgent. . ; 


61. Owing to abnormal conditions, souring of milk in the consumer’s house has been the cause of 
serious waste during the war and now. This has been largely due to the delivery of milk taking place 
only once daily and the milk being older than in normal times. Much milk how being delivered in London 
is at least 18 hours old, and some at least 24 hours old. On account of the single delivery daily the 
consumer must keep a portion of this milk in the house until he receives his supply next morning, that 
is, nearly 24 hours after delivery. Thus the milk for the baby in the morning, not considering the porridge 
for adults, may be anything from 36 to 48 hours old, or older. 


52, Waste from-souring is most likely to occur during the warmer months of the year although even 


in winter a few days of mild weather may cause the same result, especially with the single daily delivery 
when the milk delivered is many“hours old. - f . 


53. This waste can be minimised by using the remedies mentioned early in the Report. If milk is 
properly chilled at or near the farm and delivered cool, souring is less probable. If it cannot be chilled, it 
should be pasteurised. A delivery twice daily is a great help, and lastly the consumer can protect himself 
by heating the milk to the boiling point and storing in a cool place. 


54. The Sub-Committee were not concerned to decide the debatable question whether more contamination 
took place at the farm or at the home, for they are satisfied that the risk at the home is so grave and so 
common as to require Immediate action. There is abundant evidence of this, and it comes from New York 


39 


as well as from this country. The Sub-Committee are therefore satisfied both of the risk arising in the home 
and also of the futility of wasting time and money on obtaining pure milk unless at the same time a universal 
educational campaign is undertaken to teach housewives the danger and folly of buying milk and then 
allowing it to become contaminated or decomposed when a few simple precautions would maintain its purity. 

55. This concludes our enquiry. We can only repeat what we said at the beginning, that the question 
is one of the most urgent health problems before the country. We believe that if our recommendations are 
adopted thie standard of purity can be raised very greatly; and there is universal agreement as to the benefits 
which will accrue from this not only to children but also to adults. And we believe also that this can be 
done without undue increase of price. If our enquiries have the effect of hastening this desirable result we 
shall be well satisfied. ; 


06. We wish to express our gratitude to our Secretary, Miss Mackenzie, whose knowledge of the subject 
and business capacity have proved of the greatest assistance to the Committee, 


| (Signed) J. W. HILLS (Chairman). 
June, 1919. . 
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TERMS OF REFERENCE. 


1. Terms of Reference.—‘ To consider what steps can be taken to meet the immediate difficulties with 
which farmers are faced at the present time and also to devise some means of making dairying more attractive 
and so enabling it to compete with more hope of success with industry.’’ 


2. Meetings and Witnesses.—The Sub-Committee have held nine meetings and have interviewed 
witnesses from the National Farmers’ Unions of England and of Scotland, the Scottish Chamber of Agri- 
culture, the Agricultural Labourers’ and Rural Workers’ Union, the Workers’ Union, the Scottish Farm 
Servants’ Union, and with reference to labour conditions in-Wales.* They have also had before them the 
opinions expressed by the Royal Agricultural Society of England, the British Dairy Farmers’ Association 
and the Highland and Agricultural Society of Scotland when the representatives of these Societies gave 
evidence before the Main Committee on the development of the dairy industry. 


3. Immediate dificulties.—According to their terms of reference the Committee were asked in the first 
instance to consider what could be done to meet the immediate difficulties of dairy farmers. Since the Sub- 
Committee was set up hostilities have been suspended and consequently some of those difficulties directly 
attributable to the war are likely to be less seriously felt. It is, therefore, unnecessary for the Sub-Committee 
to prepare definite recommendations on these points. 


4. Future conditions of Labour.—In respect of the second subject of their reference, namely, ‘‘ to 
devise some means of making dairying more attractive and so enabling it to compete with more hope of 
success with industry,’’ they realise that the subject is of profound importance to the continuation and 
development of dairy farming and that the conditions of the dairy industry are so various, that their 
Report is likely to be more useful educationally by collating different suggestions as to how the methods 
and conditions of labour in dairying may be improved, than by formulating definite recommendations 
with a view to legislation. 


5. Necessity for practical suggestions.—The conditions under which dairy farm labour is carried 
on are not susceptible to rapid change, and at the present time the effect of ill-balanced recommendations 
might well be to increase the tendency of farmers to dispose of or to reduce their herds in order to lessen 
their labour difficulties. - ; 

The increased demand for milk from all towns and cities has brought farming for milk production 
into existence to a greater or lesser degree in almost every county in Great Britain, and as a result there 
is an extraordinary variety in the conditions obtaining on dairy farms. Even in the well known dairy 
districts—South West of Scotland, Cheshire, Lancashire, Derbyshire, South Midlands, Essex, the South 
Western Counties of England and the South West of Wales—the traditional habits of the farmers and 
the workers, the climate, the soil, the type of farm buildings all show great variation, and make the 
formulation of general recommendations well-nigh impossible. 


For all these reasons, the Sub-Committee have been impressed with the necessity for making suggestions 
which would commend themselves to practical farmers, and which could be introduced with the least 
disturbance into the systems of farm management which are at present followed. 


6. Common Features.—Throughout all dairy districts, however, there are two important considerations 

which emerge as common to all dairy farms. These are :— a” . 
(a) the necessity for the carrying on of the work of feeding, milking and management of the milk 

seven days a week and every day of the year; | , 
_—- (b) the desirability of having cows milked twice daily at as equal intervals as possible. 
q These points are of great importance and must be regarded as fundamental in the arrangement of 
hours of labour on dairy farms. Their appplication, however, varies according to the actual nature of 
the operations carried out on individual farms. On those farms where the milk is made into cheese or 
a Wi tei ee BE Oe ah ai ee ee 





* See page 28. 
25036 C 4 


40. 


butter, the intensity of the work varies from season to season and the hours of milking are entirely under. 
the control of the farmer; much the same conditions obtain on farms where the milk is sold wholesale to 
factories for conversion into milk products with the exceptions that the seasonal intensity is not so marked, 
aud where the milk is called for by lorry, there is not the same latitude in hours of milking. 

On farms where it is the object to maintain a uniform output winter and summer, the labour during 
the winter is considerably greater than on farms which concentrate on summer production; where the 
milk is sold wholesale the hours of milking are largely governed by the local train service, and where 
it is sold retail they are fixed in relation to the consumers’ requirements as to the delivery of the milk. 

The hours of milking show a great divergence from the desired equal intervals on farms selling milk 
for human. consumption. There 1s no doubt that in many instances a very long night interval (15-16 hours) 
is harmful to the cows and results in milk of very unequal quality. The morning’s milk occasionally contains 
less than 8 per cent. fat, thus rendering the seller liable to prosecution. This risk would be almost entirely 
eliminated by uniform intervals between the milkings. At the same time, milking at equal intervals can 
only be attained by spreading the day’s work over a period of 13-14 hours. 


ry 


i. Relation of Labour problems to size of farms.—The problems in respect of labour also vary 
according to the size of the farm and the number of cows kept. Unfortunately, there is no information 
available as to the distribution of cows between large, medium, and small herds, the classification of farms 
into groups of different acreage throws a certain amount of light on the distribution of cows, but. this 
information is not detailed enough to be of material value. The following table shows the agricultural 
holdings above one acre in Eneland and Scotland divided into four groups, the number ef heidings in 
each group aud the nweber und percentage of cows :— 



























































ENGLAND AND WALES. IRELAND. 
| | Total Total 
ota ota 
Per- Per- 
| Total Acreage Total Acreage 
Class of Holding. | ee Number eee under Class of Holding. Be ies. Number isawa Sibel 
aoe) of Oma: Céwa Crops and umver-| of Cows. °C ota" | Crops and 
Grass. are Grass. 
Above 1 and not ex- | 89,958 43,977 19 281,096 Above 1 and not ex- | 47,619 28,186 iS 157,174 
ceeding 5 acres. ceeding 5 acres. < 
Above 5 and not ex- | 197,218 609,775 26° 2 4,087,234 Above 5 and not ex- | 321,335 801,576 bay Wo. | 6,061,458 
ceeding 50 acres. ceeding 50 acres. : 
Above 5U and not ex- | 127,864 | 1,354,834 53°4 | 16,015,365 Above 50 and notex- | 57,476 359,328 24°4 3,276,457 
. ceeding 300 acres. ceeding 100 acres. | _ > ae 
Above 300 acres 15,041 513,225 15°5 6,964,218 Above.100 and not | 23,159 192,957 13°1 2,422,143 
Se OR a exceeding 200 
Total . |430,081 | 2,321,811 | 100°0 | 27,347,913 acres. 
Above 200 and not 8,231 70,470 4°8 1,607,154 
exceeding. 500 
SCOTLAND. acres. 
: Above 500 acres 1,967 20,792 1:4 171,227 @ 
Above 1 and not ex- | 18,136 23,101 54 59,699 - Total . (459,787 | 1,473,309 | 100°0 | 14,295,613 - 
ceeding 5 acres. , 
Above 5 and not ex- | 34,601 96,836 229 637,766 
ceeding 50 acres. : 
Above 50 and notex- | 23,138 255,677 60°5 2,951,276 . 
ceeding 300 acres. | 
Above 300 acres 2,673 46,834 11-2 1,214,738 
Total 78,548 422,448 | 100-0 4,863,473 














From the above it appears that some 28 per cent. of the dairy herd in Great Britain is maintained on- 
holdings of under 50 acres; that is to say, on holdings where the labour can be largely carried out by the 
occupier and his family. Approximately 60 per cent. is kept on farms of between 50 and 300 acres. From 
the point of view of finding out the proportion of the national dairy herd kept on farms where labour problems 
may be acute, further sub-division of this group is desirable, but unfortunately, statistics for this purpose 
are not available, The Sub-Committee consider that in the future a method of classification should be 
adopted similar to that used in Ireland. The labour requirements of holdings of 50 to 100 acres may be 
largely-met by the owner and his family, whereas on farms of 200-300 acres additional labour is essential. 
It is probable that the greatest difficulty in obtaining an adeyuate supply of labour will be experienced on 
medium-sized dairy farms depending very largely on hired labour, but with. only a moderate mechanical 
equipment. As regards Ireland the table shows that the Irish dairy herd is maintained to a much greater 
extent on small farms than is the case of Britain, e.g., 56 per cent. on holdings under 50 acres and about 
81 per cent. on holdings under 100 acres. In this connection it may be pointed out that farms on which 
the entire work is carried out by the family are in reality working in unfair competition with those on which 
outside labour has to be employed, since the wages item, one of the most serious in the cost of production, 
is practically eliminated. . 

8. Increased Demand for Milk.—Associated.with the change in agricultural conditions arising from 
the war and the question of labour.in dairy farming in particular, there have been indications of an 
increased demand for milk as a human food. The rise in the price of foods and the awakening of popular 
interest in food values has directed. attention towards the cheapness of milk as compared with other animal 
foods; there has also been a greater realisation of its unique value as a food for children. The increased 
demand is also attributable to the ability on the part of many consumers to purchase larger 
amounts than formerly. From the national point of view this higher appreciation of, and greater demand 
for milk are most hopeful signs, but this demand can only be met if dairy farmers have an adequate supply 
of labour. Further, compliance with the demand on the part of the health authorities and the public for a. 
cleaner milk supply will require, under the conditions of production which obtain’ on most farms, the 
employment of extra labour. hii i Gear ern, A 
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To obtain this supply the dairy farmer must enter into keener competition with industry than has been 
necessary in the past. ‘This competition will be rendered all the more intense, and the farmer’s difficulty 
in securing the additional labour necessary to produce the requisite increase in the milk supply will be 
aggravated by the experience of social life which many thousands of rural workers have had in the army 
or in different kinds of war work. By some means or other the attractions of town and city life must be 
counterbalanced if the country is to obtain and keep its due share of labour. 
9. Difficulties common to all branches of agriculture——In surveying the field to be covered by their 
enquiries, the Sub-Committee considered it desirable to adopt the guiding principle that those subjects 
which, though of great interest and importance, were common to all branches of farming, should be 
interpreted as being outside the scope of their work. On this basis such subjects as: — 
(a) the actual rate of wages to be paid: 
(b) rural housing conditions, including the question of the “tied” cottage; 
(c) social conditions in the country in general 

would not arise for detailed consideration. 


The first of these is in the hands of the Wages Board which has been created for the specific purpose 
of fixing minimum rates of wages suitable to the conditions in the different counties. The second, though 
of prime importance in dairying and indeed in all branches of agriculture, cannot be adequately considered 
except as part of a national scheme of housing associated with other problems of local government and 
reconstruction. There is no doubt that at the present time there is a very great need for additional cottages, 
and that in numerous districts large numbers of existing cottages are far below modern standards. The 
third subject is also one of national interest aud is an essential part of any scheme for increasing 
the numbers of the rural population. It has been dealt with in the report of the Agricultural Policy 
Sub-Committee of the Reconstruction Committee (Cd. 9070, pages 118-122, Appendix 11. Village 
Industries: and Social Life). Also one aspect of this subject, namely, that of Women’s Institutes, is now 


directly associated with the Women’s Branch of the Board of Agriculture and Fisheries and with the 
Board of Agriculture for Scotland. 


In addition to subjects such as those just mentioned, there are others which, although common to 
other branches of agriculture, have a direct relationship to the future of labour in dairying and, therefore, 
require special reference. Of these the most important would seem to be :— 


(a) improved educational facilities ; 
(6) improvement in the relations between employer and employed. 


10. Education in Dairying.—The Sub-Committee are aware that the subject of education in dairying 
has been referred to another Sub-Committee, and therefore refrain from making any detailed recom- 
mendations upon it. They welcome the opportunities which will be provided under the Education Acts, 
ted for the general development of education and, in particular, for the provision of country continuation 
schools. 


They trust that the courses of study and instruction which it is proposed shall be provided for pupils 
during their latest years at such schools will be the means of securing a higher standard of education and 
efficiency in rural workers. They also wish to emphasise the desirability of some instruction being given 
in rural subjects at all continuation schools so that pupils in industrial districts may have an opportunity of 
acquiring some knowledge of, and interest in rural life. 


As regards the provision of increased educational facilities for those at present engaged in farm work the 
Sub-Committee believe that much could be done by the County Agricultural Education Staff and other bodies, 
and that lectures, short courses of instruction, and demonstrations on appropriate subjects at suitable hours 
would be appreciated by cowmen and other farm workers as well as by farmers themselves. In this connec- 
tion, the Sub-Committee would draw attention to the valuable educational work at present being carried out 
by the National Clean Milk Society by means of demonstrations of the possibility of producing clean milk 
under the most unfavourable farm conditions. If satisfactory attendance at such courses and the attain- 
ment of a certain degree of practical efficiency were followed by the awarding of certificates, and the 
possession of such certificates were recognised by employers as meriting the payment of a higher wage 
the results could hardly fail to be to the benefit of all concerned. 


ll. Relations between employers and employees.—The Sub-Committee realise that in the course of time 
the relations between employees and their employers will become the subject of frequent discussion between 
the various representative organisations. They are of the opinion, however, that no official conferences 
between branch unions or with official representatives can take the place of personal contact and sympathy 
between the farmer and his men. Conditions of iabour and rates of wages should be the subject of more 
frequent discussion between the individual farmer and his men, in order that each may understand and be 
able to. sympathise with the other’s point of view. By such personal contact and understanding it should 
be possible to develop mutual confidence between employers and employees, and to increase the interest 
of the workers in the management and output of the individual farm. The working hours and conditions 
under which dairying has been carried on in the past must be improved in the future, and employers will 
be well advised to give their workers an opportunity of stating their views as to what alterations they con- 
sider necessary and satisfactory, and in what way these may best be made effective. 

The Sub-Committee have given considerable thought to the part which may be played in the improve- 
ment of the relationship between employer and employed by schemes of co-partnership, profit-sharing and 
bonuses, but they are of the opinion that it is well-nigh impossible to devise any scheme which could be made 
the subject of a general recommendation. They have given particulars of a few such schemes in Appendix A, 
but they are principally concerned io emphasise the importance of employers—by whatever means local 
conditions may make most suitable—endeavouring to give their employees an interest in the conduct and 
prosperity of the business in which they are engaged. 

The organisation of farmers and farm and other rural workers into their respective unions has extended 
with varying rapidity in different parts of the country.. In nearly all parts of Great Britain there are 
organisations representative of the interests of farmers, and as regards farm workers, the Agricultural 
Labourers’ and Rural Workers’ Union and the Workers’ Union-in England, and the Scottish_farm Servants’. 
Union in Scotland all have a considerable membership. _ In districts where employers and employees are _ 
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well organised, meetings between representatives to discuss labour problems have had beneficial results 
and there is much to be gained by the development of such opportunities for free discussion. One notable 
instance is the arrangement which has been come to between the Edinburgh and Leith Dairymen’s Asso- 
ciation and the Scottish Farm Servant’s Union in respect of the hours and holidays of byremen and vanmen, 
dairymaids and women milkers. The general terms of this arrangement are given in Appendix B. 

In English counties where the Agricultural Labourers and Rural Workers’ Union and the Workers’ 
Union have branches it is to the advantage of the farmers’ organisation to recognise and confer with both otf 
the former as an agreement with the representatives of one Union cannot be binding on the members of the 
others. During the next few years an increase in the membership of all unions mentioned above is both 
certain, and, in the opinion of the Sub-Committee, desirable, inasmuch as upon the development of a more 
complete organisation for farmers and farm workers alike, the representative character of any such joint and 
permanent body as an Agricultural Whitley Council or a National Council for Agriculture must depend. 


12. Hours of Labour.—-The definition of a week’s work as a stated number of hours with a corresponding 
wage and a specified rate for overtime, or the adoption of the alternative method of fixing an inclusive wage 
for ‘‘customary hours’? and no overtime are questions which fall definitely within the scope of the Agri- 
cultural Wages Board. The Sub-Committee, therefore, do not wish to make recommendations on these points, 
but having in mind the early and late hours at which much dairy work must be performed, they desire to 
emphasise the importance of making the conditions as to hours and wages for dairy workers at least as 
favourable as for other agricultural workers. They have had evidence to the effect that at present in © 
counties where the system of customary hours is in practice, the position of cowmen and others engaged in 
the production of milk compares unfavourably with that of horsemen. The former often have a longer 
working week and much more Sunday labour for the same weekly wage. 


18. Holidays.x—On the subject of holidays, the Sub-Committee are unanimous that a definite holiday 
period should be provided, but that the actual method by which holidays are allotted to employees must 
be left to agreement between the employer and the employee. On this point much will depend on the 
situation of the farm with reference to towns or cities. Experience has shown that in the case of farms 
close to towns, an arrangement permitting one half day per week works satisfactorily, whereas in the 
case of farms at a-considerable distance from a town, preference hag been shown for a holiday of several 
days’ duration in a given period of months. Whatever system may be adopted, it is evident that the means 
whereby the work of the farm may be carried on efficiently must receive careful consideration. 


On some farms it may be possible to make arrangements by a re-organisation of the working hours 
of the labourers at present employed, but, generally speaking, and especially on the larger farms, it will 
be found necessary to engage additional employees either for whole or part time. In many districts one 
of the great difficulties in the way of engaging additional whole time workers is the lack of cottages. 
Although the farmer may be willing to engage the extra labour he cannot do so, because there is no housing 
accommodation available in the district, and in order to make the amount of work on his farm fit in with 
the number of workers and hours of labour, he may be forced to reduce the number of milking cows in 
his herd. 

In the course of their enquiries, several instances of arrangements whereby workers were enabled to 
get a half or a whole day holiday have been brought to the notice of the Sub-Committee and particulars 
of these are given in Appendix B. 


14. Employment Exachanges.—The attention of the Committee has been drawn to the fact that very 
little use is made of the Labour Exchanges as a means of bringing farmers and labourers into touch with 
each other. They believe this to be largely due to the failure to appoint persons with agricultural experience 
to the staffs of Labour Exchanges in country districts. They believe it to be essential that in such areas, 
where agriculture is the most importani employing industry, at least one member of the staff of each Employ- 
ment Exchange should be thoroughly conversant with farming conditions and’ the various types of labour 
required. Only in this way can the Hxchanges inspire the confidence needed to supply the necessary 
link between the demand for and the supply of labour. ; 


15. Part time work.—In some parts of Great Britain the engagement of part time workers on dairy 
farms is a general practice, the wives and daughters of the farm labourers being employed for the work 
of milking morning and evening. While this system has enabled many labour difficulties to be overcome 
in the past, it is doubtful if it can be relied on to the same extent in the future. There is the outstanding | 
objection that if the farm labourer’s wife and daughters are engaged in the early morning work of milking, 
it is sometimes difficult for the labourer himself to obtain a substantial morning meal. There are also 
indications that as the wages of the men increase the women and girls become less inclined to undertake 
work outside the home. The Sub-Committee, nevertheless, believe that an increase in the number of part 
time workers, especially for the hand milking of cows, would afford a supply of labour which would enable 
many dairy farmers to overcome some of the labour difficulties arising from the institution of shorter hours 
and regular holidays. ; : 


The increase of small holdings in dairying districts may in some cases have the effect of providing a 
rural population who might be willing to add to their income by undertaking part time work in connection 
with dairying, and the Committee consider it desirable that this point should receive the careful attention 
of the authorities responsible for the establishment of small holdings. 


16. Conditions under which work 13 carried out.—In respect of the conditions under which the work ° 
on dairy farms is usually carried out, the attention of the Sub-Committee was directed chiefly to the waste 
of labour entailed by the lack of system in the arrangement of the farm buildings as a whole and by the 
inconvenient internal equipment, such as bad floors without adequate drainage arrangements and improperly 
constructed stalls. Where the cows are housed in a number of sheds, and where much of the food has to 
be conveyed to those sheds through open yards, the labour in feeding is considerably increased, and during 
the winter the workers are much more exposed to weather conditions. Where the internal equipment is 
poor, it is well-nigh impossible to maintain any reasonable degree of cleanliness. 

As regards labour-saving equipment, the milking machine has been largely tried throughout the 
country and results are, generally speaking, somewhat conflicting. On some farms where a mechanical 
milker has been in use for years good results have been obtained, and in other districts the majority of 
machines installed are now disused. The Sub-Committee have had before them a Report* on an enquiry 








* See page 5}. " 
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into the use of milking machines in England which was prepared for and is being fully considered by 
the Agricultural Sub-Committee. A summary of the information contained in this Report in so far as labour 
is concerned, would lead to the conclusions that where reliable hand milkers can be obtained, it is not 
desirable to instal a milking machine, but that where milkers are unreliable, the installation of a machine 
should be of considerable benefit, provided that a thoroughly efficient operator is in charge. Further, 
with well arranged buildings, the installation of a mechanical milker should lead to a reduction in the 
amount of labour required, but where the buildings are badly arranged, the milking machine does not 
save labour on the whole, as the labour required for the feeding of the cows and the cleaning of the 
sheds is also capable of carrying on milking. Other mechanical labour-saving devices such as a ground 
level system of rails with waggons or an overhead system of one rail with trolleys are not common on farms 
in Britain, and the chief reason is the lack of systematic arrangement of farm buildings. 

The Sub-Committee believe that much could be done towards a solution of labour difficulties by the 
rearrangement and reconstruction of dairy farm buildings and their equipment with suitable mechanical 
labour-saving machinery, but they realise that improvements are needed on a very large scale, and that the 
cost would in many cases be prohibitive. In order that more information may become available to demonstrate 
the advantages of well-arranged buildings, &c., and to guide those who contemplate alterations and improve- 
ments the Sub-Committee recommend that in the general investigations to be conducted by the Agricultural 
Costings Committee an analytical study be made of the cost of labour and the amount required on farms 
representing respectively good and bad arrangements and equipment. 


It cannot be doubted that in the future those farms on which the work in connection with milk pro- 
duction can be carried on in the most convenient, efficient, healthy, and comfortable manner will, other 
things being equal, have least difficulty in attracting and keeping an adequate supply of labour. 

A memorandum outlining the means contributing to labour-saving on dairy farms is given in 
Appendix C. 


17. Women labour on dairy farms.—The Sub-Committee have had before them a memorandum on 
Women Labour on Dairy Farms, prepared by one of their members, in which the type of women to be 
employed, the kind of work which can be undertaken by women, the size of farms which might employ 
women and the conditions of employment are fully discussed. This memorandum is given as Appendix D. 
They realise that experience has proved that women can undertake a considerable amount of the work on 
dairy farms, particularly that which can be carried on at the homestead. ‘ 


In future, in view of the somewhat larger supply of men which will be available for farm work, it appears 
probable that women will be employed chiefly as whole-time workers on large farms, or as part-time workers 
on small farms. It is exceedingly difficult at the present time to forecast in any detail the conditions under 
which women will be employed. In those districts where it is customary for women to undertake farm work 
and to live in the farmhouse, very long hours are often worked, and it is desirable that some reduction should 
take place. Any such reduction, however, will necessitate, as in the case of men, reorganisation of the farm 
labour or the employment of additional workers, and the difficulties of obtaining satisfactory solutions to 
the problem along these lines have already been mentioned. Evidence was brought before the Sub- 
Committee to the effect that in certain districts the introduction of Land Army workers, with their reguiar 
hours of employment and wages, created considerable discontent amongst the local women workers living 
in. It is evident that some means will have to be found of bringing into line the conditions under 
which the local women who combine farm and domestic work are employed with those now obtaining in 
the case of ‘‘ imported’ and other female farm workers. As regards the general conditions as to hours of 
labour, holidays, and wages for women employed in the manner referred to above, the Sub-Committee 
panes it desirable that these should be dealt with by the Wages Board as in the case of other female farm 
abour. 

18. Co-operation amongst Farmers.—Reference has been made to the dairy farms of 100 acres or less 

where the work can be almost entirely carried out by the farmer and his family, and the view has been laid 
before the Sub-Committee that such farms must be the mainstay of the national milk supply in the future. 
There should also be associated with this class of farm those holdings where it is the custom to engage 
a dairyman to take charge of a herd of cows, and where the cows are sublet according to local custom. 
In such instances the work is often carried out entirely by the dairyman and his family. It is 
undoubtedly true that the new conditions of labour as to wages, hours, and holidays have not the 
same application to such farms as to those of greater size or where other labour customs are the rule, 
but the new conditions must sooner or later affect even such farms, and it will be necessary for such changes 
~ to be made as will prevent the junior members of the farmer’s or dairyman’s family acquiring such a 
distaste for dairy work that they will take the first opportunity of departing to more congenial employment. 
An approximation to the statutory conditions as to wages and hours of labour would tend to have this 
effect, and the Sub-Committee also believe that a considerable improvement could be effected by the spread of 
co-operation. The labour of milk delivery and haulage of manure and feeding-stuffs could be reduced, and 
where cheesemaking is largely practised, the organisation of milk collection and the erection of depdts where 
milk could be adequately treated for transit to consuming centres and the surplus made into cheese would 
materially lessen the amount of work to be undertaken by the family. Evidence from districts in Scotland 
is strongly in favour of the development of co-operation with this end in view. 


Further, it was pointed out that, previous to the control of milk and in the absence of co-operation, 
farmers were unable to get such a price for their milk as would have enabled them to work reasonable hours 
-and pay a proper wage. In the event of all regulation of milk prices being removed, co-operation amongst 
the producers would appear to be the only means whereby they could avoid the re-occurrence of the 
unfortunate conditions under which they previously carried on their work. 


SUMMARY. 


Bearing in mind the general considerations in para, 6, the Sub-Committee are of opinion that :— 
I. Epucation, 


In addition to the opportunities for education provided under the Education Act, 1918, it is most desirable 
that, wherever possible, lectures, demonstrations and short courses should be given on appropriate subjects 
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at. hours convenient to farmers and their employees. The granting of certificates to farm hands attending 
such courses who attain a certin standard of efficiency, and their recognition by higher pay would greatly 
increase the value of such a method of instruction. 


II. ReLations BETWEEN HMPLOYERS AND HMPLOYED, 


Discussion and consultation, not only on such subjects : as the conditions of labour, but also on the actual 
working of the farm, will, by giving each individual labourer a personal interest in his work, do more to 
encourage friendly relations between farmers and their workers than formal conferences between organi- 
sations of employers and employed, although, of course, the Sub-Committee fully recognise the necessity of 
this also and the beneficial results which, as mentioned in their Report, they know to have accrued. 


III. Hours. 


Without making definite Sicotimen dations on the subject of hours and wages, which they recognise as 
falling within the province of the Agricultural Wages Board, the Sub- Committee desire to emphasise the 
importance of making the conditions in this respect at least as favourable as for other agricultural workers. 


. 


IV. Ho.uipays. 


In view of the varying conditions on different farms, their distance from towns and so forth, the Sub- 
Committee feel that the method of arranging holidays must be left to agreement between employers and 
employed. They are, however, unanimously of the opinion that definite holiday periods should be given to 
dairy workers, 


V. EmpLoyMent EXCHANGES. 


In order to increase the value of the Employment Exchanges in rural districts, the Sub-Committee 
strongly urge that in each case at least one member of the staff should possess expert agricultural knowledge, 
such as will enable him to be of adequate assistance in the supply and allotment of agricultural labour. 


VI. Part-TIME Work. 


The employment of part-time labour, especially in the hand-milking of cows, would assist many farmers 
in overcoming some of the difficulties with which they are faced owing to the institution of shorter hours and 
regular holidays. They urge that this point should be borne in mind by the authorities responsible for the 
establishment of small holdings, for they beleve that many of the owners of such holdings might be glad to 
increase their income by undertaking part-time work in dairying. 


VII. Lanpour-saving MACHINERY. 


Where difficulty is found in obtaining good hand-milkers, milking machines might be used with heen: 


tage, provided that a competent operator can be placed in charge. 

The Sub-Committee recommend that, in the general investigations to be coudmaben by the Agricultural 
Costings Committee, an analytical study be made.of the cost of labour and the amount veces on. seni: 
representing good and bad arrangement and equipment. 


VIII. Women Lapovr. 


With regard to the labour of women on farms, some means must be found of bringing the conditions 
under. which the local women who combine farm and domestic work are employed more into line with those 
now obtaining in the case of ‘‘ imported "’ and other female workers. As regards the general conditions as to 
hours of labour, holidays and wages for women employed in this manner, they consider it desirable Aes these 
should be dealt with by the Wages Board, as in the case of other female farm workers. 


IX. Co-opERATION. 


There is undoubtedly a future for: co-operative methods in dairy-farming, especially in the 
opportunities they afford of reducing the labour required in cheesemaking and the collection and delivery 
of milk.” Further, in the event of the control of milk prices being removed, an extension of the practice of 
co-operation is likely to provide the most satisfactory remedy for the evils arising from the former unrestricted 
sompetition amongst the milk producers, . a 


The Committee desire to express their thanks to Miss Mackenzie for the valuable assistance which she has 
given them in the course of their investigations. 
(Signed) 


KE. F. L. WOOD (Chairman). 


May, 1919. 


APPENDIX A. 


PaRTICULARS OF CO-PARTNERSHIP,, PROFIT-SHARING AND Bonus SCHEMES. 


es” A i A , Lincolnshire.—‘ What I am doing here 
is this. There are 54 cows at this minute in milk. J pay A. 
and his wife 14d. a gallon for the milk. They not only nulk 
but feed the 54 cows. I allow them one milker to whom 1 pay 
the current wages. The cake is crushed and brought to the 
door for them. The root room is kept supphed with roots and 
the straw is near at hand, so that they have to waste no time 
in collecting food or fetching it from a distance. A. and his 
wife are very thrifty. They earn upwards of 75s. per week.”’ 


“‘T forgot to say that, as well as paying A. 1}d. per gallon’ 


for the milk, I pay him Qs. 6d. for each calf Avhich reaches one 
week old. On the other hand, if the calf dies, A. pays me 10s. 
forfeit. This system is working very well.” 


2.MT. B. > Hunts.—‘‘ My herd consists of, say, 
46 cows, and in order to make milking more attractive and 
financially interesting to my workers, the following scheme has 
been adopted :— 
r+ That for every gallon of milk produced in the year 
over 20,000, 1d. per gallon be handed over as a bonus 


divided between the workers who have served 12 months 


in the shed.”’ 
3. Mr. H. , Oxon., has adopted the practice of allow- 
ing his stockmen bonuses on sales in order to keep alive their 
interest in pedigree stock. The milkers and dairy workers get 





_a weekly bonus in proportion to the agreement which is found 
between the totals of the daily milk record sheets and the total — 


in the milk sales’ account. 

“So far Mr. H. has not devised or adopted any system of 
profit-sharing or co- partnership, or of payment according to 
output of milk or other means.’ 


4. Mr. S , Essex.—“ About 20 years ago Mr. S. 
commenced paying his employees an annual bonus in addition 


to their wages. This bonus ranges from a payment of £20 © 


to a foreman, £5 to a head cowman, to 40s. to an ordinary 


hand. The system has been still further elaborated in the © 


case of cowmen, who receive an additional bonus if the amount 
of milk from their cows exceeds a certain quantity. While 
certain rough rules of this kind are observed in allocating the 


+ 


bonuses, the exact amount which each one receives rests with 
Mr. S8., whose aim throughout is to reward any man who has 
done especially good work. The amount distributed in bonuses 
has varied in different years, latterly amounting to £1,000 
and has averaged during the whole period about £700 per year; 
but this sum bears no exact relation to the year’s profits. : 

““In the year 1908 it was decided to supplement the bonuses 
by a regular system of co-partnership. The principal particu- 
lars of this scheme are as follows: Any man working on the 
estate is allowed to invest his own or his wife’s savings in the 
farm. The money thus invested is used as ordinary farming 
capital. It is withdrawable at any time on a month’s notice 
being given. It is guaranteed interest at 4 per cent., and it 
receives in addition a full percentage of any additional 
dividends that may be declared at the end of the year. Thus, 
as far as profits are concerned, the men investing money in 
the farms receive all the privileges of shareholders in an 
ordinary commercial company. In other respects, however, 
they are subject to certain important restrictions. 

‘““ Men are not allowed to invest money which does not belong 
to them or to their wives. Any man leaving his employ 1s 
required to withdraw his deposit forthwith. - No individual 
depositor may invest a larger sum than £200. Finally, the 
entire control of the industry rests with Mr. S., who decides 
the manner in which the man’s capital is to be employed ad 
the amount to be put by in any given year for depreciation 
and reserves before the additional dividends (over and above 
the guaranteed 4 per cent.) are declared. 

i Before declaring dividends the following charges have to be 
met :— 

(1) Outgoings and current expenses of all kinds, including 
wages and salaries. 

(2) Rent of about 25s. per acre on all the land farmed. 

(3) The bonuses, amounting to over £700 per year. 

(4) A varying sum for depreciation and reserves. 

* Any sum remaining after all these charges have been met 
is profit and is divided between Mr. S., on the one hand, and 
the employed, depositors, in proportion to the amount of 
capital invested by each, in equal rates. Up to the preseat 
the experiment has been a great success. A large proportion 
of those employed have invested their savings in the farm, 
the amounts invested being in many cases very considerable, 
and it has been found possible to pay on the deposits a con- 
siderable dividend over and above the guaranteed 4 per cent.’’ 

Elaboration of system mentioned in first paragraph :— 

*¢ When the milk yield in a herd of 40-80 cows averaged 650 
gallons a year, a bonus was given to the head cowman and 
to the under-men in proportion. 

‘‘ This bonus was increased as the average rose to 700, 750, 
and 800 gallons, respectively. 

“ During the last three years no bonus has been earned. 

‘¢ Extra money was also given to the head cowman for cows 
that calved during September and October.” 

5. Mr. A———_——_, Kent.—“‘‘ I give my milkman an interest 


by paying him so much in the shilling after he gets above a 


certain quantity. If the price of milk goes up, the amount he 
has to realise goes up, too, before his commission starts, as it 
is not through his efforts that I get more money for my milk, 
but if he finds fresh customers, then he benefits.’’ 

6. Wiltshire—‘ On milking farms, in practically every dis- 
trict, a system of management is adopted in working the 
milking herd. On farms of 40-70 cows a family is engaged, 
with cottage and garden rent free, and allowance of coal to 


obtain boiling water for cleansing the churns and utensils. 


he can make over and 


er failure of these leases 


“The man takes the management of the cows at a price per 
head; this is usually 1s. 6d., and excepting that all foodstuffs 
are drawn to the sheds, the man, with his family, does all 
the necessary work of milking, cooling, feeding, &c. In the 
haymaking and harvest, opportunity is given to earn extra 
money by helping between milking hours. 

_ This system works very satisfactorily and, certainly, relieves 
the farmer from a great deal of the worrying detail connected 
with the working of the herd.” 

7. Cornwall.— A custom, called the leasing of dairies, which 
exists in Cornwall, affords a means of advancement by which 
the labourer may rise to become the tenant and, even, the 
owner of a fair-sized farm. The system is prevalent in the 
dairy districts of Cornwall, especially the west country, _and 
is usually in the form of a yearly arrangement which provides, 
that, for a rent per cow for a year, an established farmer hands 
over a farm or holding with its complement of cows to a 
competent man with a capable wife. The lessee takes all 
responsibility off the hands of the lessor and is entitled to all 
above the rental he has paid the lessor. 
T am told that the usual price paid per cow to the lessor was, 
and perhaps still is, £9 to £10 per annum. There are pro- 
visions as to the maintenance of the herd at the original 
number taken over. ; 

-« The chief feature which tends to success is that from the 
moment the lessee takes over: there is an immediate return. 
As a safeguard to himself, and as an aid to the lessee, the lessor 
retains a right to supervise. The lessee usually combines the 
production of pork with his dairy work and from that branch 
a very satisfactory return is usually forthcoming. The success 
; depends very largely on the lessee 


having a capable and hard-working woman for a wife, on the 
terms on which he enters into the arrangement, and on the 
nature of cows handed over.” 

8. Bucks Farm. 

Details of a Scheme in Operation. 

1, —_______ (hereinafter called ‘‘ the Employer ’') will 
(subject to Clause 14) provide the necessary Capital of the 
Undertaking. Such Capital will consist of Working and 
Fixed Capital. 

Working Capital—The Working Capital will be of such an 
amount as the Kmployer may from time to time think 
necessary. It will consist partly of cash and partly of the 
value of such live and dead stock, produce, tillages, unex- 
hausted manures, feeding stuffs, plant, utensils, machinery 
(other than fixed), and such other matters as in the opinion 
of the Employer are properly including as Working Capital. 
The Employer will be entitled in respect thereof (as herein- 
after provided) and so far as he has provided such capital 
to interest on the Working Capital for the time being at the 
rate of — per cent. per annum. 

Fixed Capital.—The Fixed Capital will be the land herein- 
after described with the farm-buildings, fences, gates, 
permanent structures or works and fixed machinery at present 
thereon, and such new fixed machinery, buildings, fences, 
gates, permanent structures or works, and future additions 
thereto or substantial alterations thereof, as the Employer 
may think necessary. 

The land will be such as is specified and valued in Schedule 
‘© B” hereto, with such additional land as the Employer may 
in his discretion from time to time by written notice direct 
to be included, but omitting nevertheless such parcels or plots 
of land as he may in the like discretion by written notice 
direct to be excluded (all which land and additional land 
subject to such exclusions as aforesaid is hereinafter called 
‘the Farm’’).. All land so added to or taken away from 
the Farm will be valued by the Employer, and such value 
will (as the case may be) be added to or deducted from the 
value of the Fixed Capital as given in. the said Schedule. 

Rent.—The Fixed Capital will as on the day hereinafter 
fixed for the commencement of the Profit Sharing Scheme, 
be valued at the amounts and in the manner specified in 
Schedule ‘‘ A ’”’ hereto, which is based on the estimate of the 
actual agricultural value of the place to an incoming farm 
tenant which was specially made by a well known firm of 
valuers, and the employer will be entitled in respect thereof 





. (as provided in Clause 7 hereof} to annual rent calculated 


at the same rate per cent. as the current bank rate upon the 
value so ascertained. He will also be entitled annually, by 
way of further rent, to a sum calculated at the same ‘rate 
of interest per cent. upon the actual cost of any future 
additions necessary or intended for the purpose of the under- 
taking he may make to the Fixed Capital, provided always 
that in estimating such actual cost there shall be excluded 
such a sum as in the Employers opinion, reasonably repre- 
sents the cost of any architectural or artistic ornamentation 
to such additions. 

2. Management.—The Management Staff will consist of such 
Managers, Assistant Managers, Overseers, Foremen and others 
as the Employer shall from time to time employ and appoint 
upon such Staff. All such employees will be engaged upon 
written agreements (to be entered into from time to time 
with the Employer fixing the terms of their engagement). 

3. Labour—The Workmen to be employed will be such: as 
will be from time to time selected by the Employer. In 
calculating the respective amounts which the Workmen will 
receive, a Workman who has been employed for twelve con- 
secutive calendar months and upwards preceding the taking 
of such account, will be paid twice as much as a Workman 
who has been employed for less than twelve consecutive 
calendar months. Workmen who have not been employed for 
a period of six months shall not participate in the profits. 

4. Control._The general control and policy of the working 
and management of the Farm will be kept entirely in the 
hands of the Employer or of such person or persons as he shall 
from time to time appoint, but representatives of the em- 
ployees will be asked to meet the employer or his representa- 
tive at least once a year, and if possiblé oftener, to discuss 
questions of policy. ; 

5. Valuation.—All produce from the Farm supplied to the 
Employer or the Employees will be accounted and paid for 
as far as possible at the prices quoted for the district in the 
return of the Board of Agriculture for the week in which such 
produce was supplied. Land or buildings which may from 
time to time be used or occupied by or for the purposes of 
the Employers’ Stud Farm shall be accounted for and paid 
for by the Employer at such rent or prices as he shall consider 
fair and reasonable. Produce of garden or allotment plots 
for the time being held by the Employees, or of the private 
gardens and grounds of the Employer, if such garden or 
allotment plots, or gardens, or grounds, do not form part of 
Farm, will not be subject to the provisions hereof. All the 
valuations that may require to be made, if not expressly made 
herein, or in the Schedules hereto, will be made by the Km- 
ployer or someone appointed by him after consultation with 
the President of the Board of Agriculture or the Head of 


—__——.. University College Agricultural Section. Tillages 
and unexhausted manures unless otherwise specified will be 
valued at the current rate in the district, and live stock will 
be valued and depreciated at the rates set out in Schedule 
‘“A”’ hereto. The basis of valuation and rates of deprecia- 
tion made herein shall be revised quinyuennially by the Head 
of the Statistical Branch of the Agricultural Department 
of University or by some other person nominated by 
the President of the Board of Agriculture, and there shall also 
be a quinquennial re-valuation of the Fixed Capital. 

6. Accownts——Proper Accounts (and whenever possible 
separate accounts for each department or section of the Farm) 
of all receipts and expenditure, will be kept by or on behalf of 
the Employer, and a yearly Balance Sheet and Trading 
Account will be made out, audited and certified by a firm of 
chartered accountants to be selected by the Employer, and 
when so audited and certified, shall be final and conclusive. 
Employees will. be entitled to see the Balance Sheets and 
Trading Accounts, but shall not be at liberty individually to 
enquire further into them. 

They will, however, be invited to appoint one of their 
number as their representative to examine the accounts and 
to report to them thereon. And such representative will be 
given access to such accounts, and to all vouchers relating 
thereto. 

7. Gross Profits and net Profits—There will be paid out of 
the receipts from the Farm the general working expenses of 
the Farm, including salaries, wages, rates and taxes, insurance 
premiums, rent (calculated in manner before mentioned), 
interest on the working capital at the rate aforesaid, renewals 
of all live stock, repairs, maintenance, depreciation of live 
and dead stock, the guaranteed interest upon the Deposits 
hereinafter mentioned, and any other expenditure connected 
with the business of the Farm and properly payable out of its 
receipts. 

The residue of such receipts as aforesaid will be deemed to 
be the “‘ gross profits.’”? Out of such gross profits there will 
be paid annually to the Reserve Fund hereinafter mentioned 
the sums hereinafter specified and the residue of such gross 
profits shall be deemed to be the “‘ net profits.’ 

8. The net profits will be divided between Capital, Labour 
and Management, so that each £1, whether (1) of interest on 
Working Capital (provided that when any Working Capital 
is transferred by the Emplcyer to the Employee by means of 
deposits—Section 12—an equivalent amount of the Fixed 
Capital will be entitled to share as if it were Working Capital) 
or (2) of salary, or (3) of wage, shall entitle it to an equal 
share provided that the Employer may before such deduction 
set aside not more than — per cent. which he may allocate 
at his discretion (unless otherwise agreed to in writing) either 
among Management or Labour, being guided by the com- 
parative profits of departments of the Farm and by the special 
degree to which any employee has contributed to such profit. 

9. The proportion of the net profits allocated to them will 
_ be distributed among the permanent Employees in shares 
proportionate to their weekly remuneration. The weekly 
remuneration of every Employee will be taken as comprising 
his weekly wages, exclusive of overtime or bonus, but in- 
cluding the estimated weekly rent of any cottage and garden 
where these are provided for him free of charge. Provided 
the total amounted limited in Clause 12, Subsection D hereof, 
is not exceeded, the share of net profits payable to each 
Employee, whether as a member of the Management or of the 
Labour Staff, will be placed to his deposit account (or to one 
to be opened for the purpose in his name), and will be paid 
to him from this deposit account in four equal instalments. 
The first of such instalments will be paid to him on October 
lst or as soon after as the accounts are certified by the 
Auditors as aforesaid, and one other instalment at the 
expiration of three successive periods of three calendar 
months thereafter. Provided nevertheless that any Employee 
may, if he thinks fit, permit such share of net profits to re- 
main to the credit of his said Deposit Account, and while 
there it will be subject to all regulations affecting deposits 
herein contained. 

For the purpose of calculating the share of the net profits 
payable to any Employee weekly remuneration amounting in 
value to less than 20s. will be treated as 20s., if over 20s. but 
under 30s., as 30s., if over 30s. but under 40s., as 40s., and so 
on. 

No employee who leaves or is dismissed from the employ- 
ment of the Employer for any reason whatsoever. will 
participate in any share of the profits for the farming year 
during which he leaves or is dismissed. This will not apply to 
any employee leaving or dismissed during the war and six 
months after the cessation of hostilities. Employees leaving 
during this period will get a pro rata share of profits fcr 
every completed period of three months on the farm. 

10. Reserve Fund.—A Reserve Fund will be created as a 
provision against losses. Such Reserve Fund will be formed 
in the following manner :—At the commencement of the Profit 
Sharing Scheme herein set forth, the Employer will pay the 
sum of One hundred pounds to the credit of such Reserve 
Fund, and at the end of every farming year on the taking of 
the Annual Accounts there shall be paid to the same Fund 


46 


out of the gross profits of the preceding year a sum of money 
calculated as follows :— 

(4) When the gross profits show a return not exceeding 
6 per cent. for the farming year, no contribution 
will be made to Reserve. 

(ns) When the gross profits amount to more than 6 per 
cent. but less than 10 per cent. then an amount 
equal to 12 per cent. of the net profits will be 
carried to the Reserve Fund Account. 

(c) When the gross profits amount to more than 10 per 
cent. but less than 15 per cent., then 15 per cent. 
will be carried to the Reserve Fund Account. 

(b) When the gross profits amount to 15 per cent. or up- 
wards, then 20 per cent. of the net profits will be 
carried to the Reserve Fund Account. 

The Employer may at any time at his discretion, withdraw 
such sums from the Reserve Fund as he may think advisable, 
and out of them may defray losses. 

11. The moneys standing to the credit of the Reserve Fund 
will be invested by the Employer in his name in such stocks, 
funds, shares or securities quoted on the London Stock Ex- 
change, and in no way connected with the business of the 
Farm as he may in his discretion think fit. Should the Profit 
Sharing Scheme herein contained be abandoned, the invest- 
ments representing the Reserve Fund will be sold by the 
Employer in such manner as he shall think fit and the pro- 
ceeds thereof (after payment of the expenses of realization) 
with any cash standing to the credit of the Fund will be 
applied in the repayment to the Employer of the amount or 
amounts contributed by him and the remainder will be dis- 
tributed among the Employees for the time being and the 
pension holders in such proportions as the Employer may 
determine. Provided that no Employee will be entitled to 
share in such distribution unless he was in the employment of, 
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or pensioned by the Employer at the date of such abandon- ~ 


ment. But in the case of an Employee or Pensioner who may 
have died during such farming year and who had prior to 
his death been in the employment of or pensioned by the 
Employer for the 10 consecutive years, immediately preceding 
suck death his widow (if any) or failing her, his personal re- 
presentatives will be paid all sums which would have been 
payable under this clause to such deceased Employee or 
Pensioner if he had not died. Should however such deceased 
person have been employed or pensioned by the Employer for 
less than such ten years as aforesaid, but for more than three 
years, his Widow (if any) or failing her, his personal repre- 
sentatives will receive a proportion to be determined by the 
Kmployer of such sums as aforesaid, varying with his length 
of service. 

12. Deposits—Any permanent Employee, whether on the 
Management or the Labour Staff (subject as hereinafter 
mentioned) may subscribe towards Working Capital, and will 
receive a Deposit Book in which will be entered the amount or 


amounts of the Capital so subscribed. The amount or amounts ~ 


so subscribed (hereinafter called 
treated as a loan to the Employer, and will be subject to the 
following Rules which will be printed in the Deposit Books : — 
(A) Deposits will be received on the first day of any 
calendar month from any Employee on the farm 

who has been in the Employer’s continuous employ- 

ment for a period of three calendar months pre- 


ceding such day, and shall be in sums of not less 


than £1) or a multiple of £1. The employer per- 
sonally guarantees their repayment to the Depositor 
with interest thereon (but not share of profits) as 
hereinafter mentioned. : 

(B). Deposits for the time being standing to the credit of 
a Depositor will carry interest at the rate of £34 
or such other rate as is current for Post Office 
Savings per cent. per annum, and the due payment 
of such interest is hereby guaranteed by the 
Employer on any Deposit up to a total not ex- 
ceeding the total annual wage or salary (exclusive 
of bonus or overtime) of the employee. Employers 
may increase their Deposits beyond this amount 
but no interest will be guaranteed on any such 


excess which will be on the same footing as if it 


were capital provided by the Employer. Such 
interest shall be deemed to accrue from day to day, 


‘‘the Deposits’’) will be. 


and shall annually, on the taking of the annual — 


accounts hereinbefore provided for, be placed to the — 


credit of the Depositor as an addition to his deposit, 
with any share of profits that he may become 
entitled to as hereinbefore mentioned, and such 
deposit shall be deemed to be increased and shall 
carry interest accordingly. 


(c) The Employer reserves the right at any time or times . 


to refuse or to return the whole or part of any 
deposit. 
» (p) Every Employee shall have an equal opportunity of 
d increasing his Deposit proportionately to his wage 
or salary, 2.e., No employee may by increasing his 
Deposit disproportionately absorb an undue _pro- 
portion of the working capital available. 
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(ce) If any person is dismissed from or leaves the employ- 
ment of the Employer for any reason whatever, his 
deposit shall be returned to him (less any amount 
that may then stand to his debit) together with 3} 
per cent. interest to the end of the last completed 
week nearest the date of withdrawal, but he shail 
not be entitled to participate in any further or 
additional profits of the share allocated to capital or 
rate of interest for any part of the farming year 
during which he leaves. 

(x) Any Depositor may withdraw the whole or any part, 
not less than £1 or a multiple of £1, of his deposit 
at any time upon giving one week’s notice to the 
Employer at his Office at the Farm upon a form 
provided for that purpose, but if such withdrawal 
shall be made before the 30th March in any year, 
he shall only be entitled to the receipt of 4 per cent. 
interest to the date of such withdrawal, and shall 
not be entitled to participate in any share of profits 
for the current farming year in respect of the 
amount mentioned in such notice. 

(@) Unless the Employer shall expressly so permit in any 

' individual case, Depositors shall deposit money be- 
longing to themselves only, and not money belong- 
ing to or provided by relatives, friends, or other 
persons. Any Depositor infringing this rule shall 
have the whole of his deposit money returned to him 
immediately, and shall not be entitled to any 
interest thereon or share of profits. 

13. Military Service.—The calling out of men for service 
under the Crown will not be deemed an interruption of con- 
tinuous service. Employees, however, must apply to the 
Kmployer for re-engagement at the earliest possible moment 
after the date of the termination of their service is known to 
them, and if they fail to do so the Employer may hold their 
employment by him to have been voluntarily discontinued. 

14. Method of Termination._This Scheme will continue in 
force until the Employer gives notice to the Employees as a 
whole, or to any Employee in particular determining it, either 
generally or in any particular case, but such notice unless 
given before or during the month of February in any year, 
will not take effect during the then current Farming year. 
Notice will be deemed to have been duly given if a written 
announcement to that effect be displayed in some prominent 
place on the Farm. 

15, Partnership not to be Created.—This Scheme being: of an 
experimental character and having been framed for the guid- 
ance of the Employer and as an indication to his Employees of 
the method of the distribution of profits proposed to be adopted 
by him shall not (except as regards Clause 12) constitute a con- 
tract of any kind or create any contractual relationship as be- 
tween him and his Employees or anyone else. And no 
fimployee except under Clause 12, shall have either in law or 
in equity any rights or liabilities of any kind whether of 
partnership or otherwise, nor shall any Employee, except as is 
herein expressly provided or unless so instructed by the 
Employer intermeddle with, or be concerned in, or be 
entitled to enquire into, the management of the business or 
its book-keeping or accounts. : 

16. Bonus, etc—No Employee will receive any bonus, pre- 
sent or allowance, which is not specified either in this Scheme, 
or in the Schedule hereto, or in an Agreement made in 
writing with the Employer and signed by him. 

17. Alterations.—Alterations or modifications of this Scheme 
and the Schedules hereto (or of any Rules made in connection 
therewith) which experience may suggest are desirable, may 
from time to time be made by the Employer. 

18. The Employer may make such Rules and Regulations as 
he may think fit for the purpose of carrying out more fully 
and effectually the Profit Sharing Scheme herein set forth. 

19. Regulations Determination of Questions.—Any question 
that may arise in the working of this Scheme, or on the inter- 
pretation of any of the clauses hereof, or of any Rules or 
Regulations made in connection therewith, or on the taking of 
the said accounts will be referred to the decision of the head 
of the Agricultural Section of ——-—- University College for 
the time being, or failing him, to some person nominated by 
the President of the Board of Agriculture, or failing either 
of them will be decided by the Employer himself. 

20 Interpretation—The expression ‘‘ Farming Year,’ as 
herein made use of shall mean the year commencing on the Ist 
day of April and ending on the 31st day of March following. 

_In this Scheme words importing the masculine sex also 
include females, and those importing the feminine sex also in- 
clude the masculine. 

21. Date of Commencement.—The Scheme will commence as 
from the first day of and will continue as long as 
the Employer thinks fit, subject to Clause 14. 

The following Schedules will be Schedules kept :— 

Scuepute A.—Containing the detailed principles and 

basis of valuation and depreciation adopted herein. 


(This Schedule will be printed with and attached to this 
scheme. | 

Scnepute B.—Containing a detailed statement of the 
fixed and working capital. 

Scuepute C.—Containing such additions to and such 
alterations to and interpretations of this scheme as 
may be made, 

[Schedule B and C.—Will be kept up to date and. copies 
will be circulated to the staff as often as may be 
necessary, or will be available for their inspection 
but will not be printed in or attached hereto. | 

SCHEDULE A. 
1. The rates of depreciation shall be : — 

(A) per centum per annum on stone, brick or other 
permanent building. 

(B) per centum per annum on wooden or iron build- 
ings (not including chicken huts, coops, etc.). 

(C) per centum per annum on fixed machinery. 

(D) Carts, wheelbarrows, and moveable machinery, 
utensils, implements, chicken coops, wire netting, 
fencing, gates etc., to be taken at the valuation 
made 30th September, 1916, a ‘‘life’’ to be 
assigned. The depreciation to be the value divided 
by the number of years of life. 

(E) per centum on the tubing implements and parts 
of the milking machine other than the engine. 

2. Live stock shall be valued at the following rates :— 

(1) Milch cows at £ : 

(2) Bulls at £ each, 

(3) Calves at at birth, with a 
up to a maximum of £ : 

(4) Pigs at £ each, or at at birth, with a 
increase per head per month up to a maximum of 

(5) Sheep at market price, less —— per cent. 

(6) Cattle same as sheep. 

(7) Horses. To be valued at Cost and to be depreciated 
by such annual sum as will leave them on the books 
at £ per Horse by the time they reach the age 
of —— years. 

(8) Poultry shall be valued at the following rates :— 

(A) Pullets of the same year 

(B) Hens of the preceding year 

(C) Hens of 2 years preceding —. 

(D) Young birds at birth with a 
crease per week. 

(9) Purchased feeding stuffs will be valued at the net 
cost price to which will be added at the beginning of 
every quarter the same interest as on all other 
working capital calculated on the total of such 
feeding stuffs actually then in stock. This interest 
per cent. will be credited to the respective feeding 
stuffs account. 

Any stock for breeding purposes bought at a 
higher price than the figures set out in 2 (1), (2) 
and (8), the amount by which it exceeds those 
figures will be entered to a ‘Dairy Pedigree 
Account.” This account will be depreciated at the 
rate of per cent. per annum. 

3. Home grown feeding stuffs will be valued at the cost of 

production—interest will be charged as on purchased feeding 
stuffs. 
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SCHEDULE B (Summarised). 
CapitaLt VALUATION. 





£ 
Land 
Buildings Yi eo 
Fruit Farm a 
on 
Working Capital £—_—_ (at date). 
SCHEDULE C. 


(1) The rent of a cottage on the Estate, occupied by an 
Employee shall be reckoned at a week, until otherwise 
determined. Every cottage shall have the same rent charged. 
Any person being moved by the employer from one cottage 
to another shall be paid by the Estate. 

(2) The allowance for a single man or woman lodged with 
an employee having a cottage on the Farm shall be per 
week, which payment shall include use of furnished bedroom 
and a share in the sitting room-and kitchen, but shall not 
include meals or washing. 

(3) Where work is done by the Farm for the Estate in- 
cluding the Stud Farm the actual cost will be charged to the 
Estate plus per cent. The same arrangement shall apply 
for work done for the Farm by any outside department. 

(4) The cash value of manurial Residue will be arrived at 
by taking -—— of the value of cake fed to stock. No 
allowance will be made for the value of any other food. The 
value of such residue will be charged as follows :— 

One-half the first year and one quarter to each next - 
succeeding crop. 
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: APPENDIX B. 


Howipays. 


1. Mr. B— , Ilants.—‘ Every dairy worker has one 
day in seven as a complete holiday. There are from 70 to 75 
cows in milk, and seven milkers are employed; they milk on 
the average 12 cows each daily, as there are six on duty.” 


2. Mr. K— ——, Hunts.— Instead of keeping 4 milkers 
I keep 5, so that each worker can have the week-end off every 
fifth week.’’ 


3. Major W. , Yorks.— For a herd of 20 cows in 
milk and calves, young stock, and pigs, one cowman and two 
women are employed. Each gets one full day off in 3 weeks; 
this is preferred to a half-holiday because of the distance of 
the farm from a town. This arrangement also gives a 
practical equality between the hours per week worked by the 
cowman and the customary hours of the horsemen. Occa- 
sionally for the holiday additional assistance is required for 
calf-feeding.”’ 


Northamptonshire.— It is interesting to draw attention to 
the case of one very enlightened farmer, ‘who has a large milk 
business, and who employs all his workers on Sundays so as 
to get the work done quickly, who gives to each Sunday worker 
a half-holiday during the week, one man going on Monday, 
another on Tuesday, and so on. This is.a principle which 
might be applied to the Saturday half-holiday scheme, for it 
is not necessary for all workers to go on the same day, indeed, 
it is obviously impossible that they should do so. The en- 
lightened employer referred to above gives this half-holiday 
quite voluntarily, and he findsno difficulty in the working of the 
arrangement. It is sometimes argued that all the men in the 
country village, some miles from a town, would wish to have 
‘heir half-holiday on the same day, so that they could enjoy 
games together. The reply may be suggested that it would 
be the younger men and the youths who would want to play 
the games, and it is not usually this class of man who is 
employed in doing the skilled work among the stock. It may 
be assumed, therefore, that to the older man—the skilled horse 
and stockman—it would be a matter of indifference which day 
he had his half-Noliday. 


5. In the Edinburgh district a claim made for higher wages, 
shorter hours and half-holidays by the Edinburgh and District 





Branch of the Scottish Farm Servants’ Union, which is com- 
posed entirely of dairy workers, was submitted to arbitration. 
The award was as follows :— 
‘‘ Award by the Arbiter in reference between the Edin- 
“burgh and Leith Dairymen and their workers. 
‘‘ Having accepted the Reference, heard parties for their 
interests, and carefully considered the whole circumstances, 
I fix the wages of the workers from and after week 
commencing 10th November last as follows :— 
Byremen and Vanmen.—Competent men to be paid 
£2 17s. 6d. per week and one quart of milk daily. 
Men boarded by employers.—Competent men to be 
paid 30s. per week and board. 
‘‘ Where men are required by their employers to cut 
grass on Fridays such men will be paid 2s. 6d. extra, but 
it will be optional for the employers to arrange the work 


‘Men to be off work every third Sunday after the 
morning work is finished. 


so as to dispense with grass cutting on Fridays. : 


Women Milkers.—Women milking three times a day 
to be paid 16s. a week, and one quart of milk 


_ daily, the minimum standard to be ten cows. 
Such women will get one milking off once a week — 


at times to be arranged with the employers. 
Women milking twice daily to be paid 12s. 6d. 


, 


a week and one quart of milk daily, the minimum 


standard to be ten cows. 


Such women to get a 


milking off once a fortnight at such times as can 


be agreed to by the employers. 


Dairymaids (Competent).—To be paid £19 10s. in the F 


half-year and board, 


‘¢ All dairy workers to have two hours off each day for : 


meals. Other conditions as regards service to remain as 
formerly. 
(Signed) James J. Davidson.” 


(The Sub-Committee are aware of the very exceptional cir- 
cumstances under which milk production is carried on in the 
district in question and the rates of wages are not under their 
consideration, but they have nevertheless thought it desirable 
to set out the award in full.) 


APPENDIX C. 


Lasour Savina on Darry Farms. 


In view of the existing and future shortage of labour on 
dairy farms and the necessity of maintaining the present and 
attracting an additional supply, it is most important that 
steps should be taken: 

(a) To lessen the labour requirements of the farmer. 
(b) To improve the conditions under which the labourer 
works. 

In as far as building and machinery are concerned these ends 
may be attained by :— : 





1. Economical arrangement of the farm buildings as a_ 


whole. is 
2. Convenient internal arrangement of individual build- 
ings. 
8. Introduction of mechanical equipment. 
1. Economical Arrangement of the Farm Buildings as a Whole. 


Generally speaking a notorious lack of systematic arrange- 
ment is in evidence in the situation of the various buildings 
on the great majority of dairy farms. Frequently the herd 
of cows is accommodated in several sheds scattered about the 
homestead, causing much unnecessary labour in the conveyance 
of food to cows and in the carrying of milk from the sheds. 

_ The only apparent principle of arrangement has been that the 
sheds should be grouped as closely as possible around a manure- 
yard. The lack of economical arrangement causes loss of fodder, 
and the workers are exposed to weather condit:ons to an un- 
desirable degree. This condition of affairs has arisen partly 
through the adaptation of existing building to dairy purposes, 
and partly through the erection of new’ buildings without 
considering the relation which should exist between such new 
buildings and those already in use. Dairy farm buildings 
should be arranged on a definite plan embodying the following 
principles :— 

(a) The herd of cows should be housed as far as possible 
in one shed (with suitable premises for isolation 
purposes) to economise labour in feeding, cleaning, 

and removal of milk. 


’ are too wide or too long; and (c) gutters which are too narrow 


(b) The food-preparing shed should be so situated in rela- 
tion to cow-shed, cake and meal store or granary, 
and root-shed, that the work preparatory to the 
feeding may be carried out with the minimum of 
labour, of waste of food, and of exposure to weather. 
Where possible the cake and meal store should be 
on an upper floor with shutes leading to the food- 
preparing and mixing shed: 


(c) The fodder store (hay or straw stack, or Dutch barn) 


should be as conveniently situated as possible to 
cow-shed and food-+-preparing room, for the same 
reasons as in (0b). 

(d) The solid manure should be stored, when storing is 
necessary at the homestead, in a suitable place at 
some distance from the cow-shed in order that the 
yards may be kept clean, the sheds healthy, and the 
loss of fertilising constituents prevented. 


(e) Liquid manure should be collected from the cowsheds © 


in a properly made tank from which the liquid — 


manure carts can easily be filled. Wherever possible 
liquid manure should run into the tank and manure 
cart by gravitation. 


(f) A separate drainage system should be provided to 
deal with water used for washing out the cowsheds. 


2. Convenient Internal Arrangement of Individual Buildings. 

When existing buildings have to be altered or new buildings” 
erected, the internal arrangement should be carefully con-_ 
sidered with the view to economy of labour and general 
efficiency. 


(a) Uneven or badly paved or cobbled floors; (6) stalls which ‘ 


or wrongly sloped for the removal of liquid manure by gravita- 
tion all increase the labour required in cleaning the floor and in 
the removal of the manure. Cows kept in at night in such | 
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sheds are usually in a filthy condition in the morning, making 
such cleaning as may be practised a never-ending labour and 
the operation of milking exceedingly dirty and disagreeable. 
Where feeding passages are not provided, the labour involved 


' in feeding the cows is as a rule increased. 


3. Introduction of Mechanical Equipment. 


Mechanical equipment is desirable as an aid to the work 
associated with milk production, particularly in relation to 
those sections of the work which are :— 

Most constant, e.g., milking and removal of manure; 
Most arduous, e.g., removal of manure, preparation of 
foods and feeding of cows; and 

Most disagreeable, e.g., removal of manure. 

(a) Milking.—The most constant work in connection with 
the dairy herd is that of milking. Im addition, probably 
half of this work has to be undertaken at very early hours, 
and more than half under conditions of artificial light. 

Mechanical milkers have been used to a considerable extent 
to supersede hand-milking.* Where mechanical milkers are not 
used, the labour and monotony of hand-milking can be relieved 
by making the conditions under which it is usually carried out 
more attractive, that is to say, by having well-equipped cow- 
sheds kept reasonably clean, the cows likewise being kept in 
as clean a condition as possible and ample light provided. 

(b) Removal of Manure.—The time and energy required for 
this work is at its maximum in the winter, and the best means 
of saving labour in addition to the points mentioned in (2) 
above is by the installation and use of :— 

(a) A ground level system of rails leading from the cow- 
shed to the manure yard with small tip waggons. 

(b) An overhead system of one rail with the necessary 
trolleys. 

In the latter system the trolleys are easier to move and 
more convenient for the conveyance of manure when full, also 
more convenient for tipping either in manure heap or waggon 
or cart. 

If the cowshed has gutters of sufficient width and slope and 
a suitable external drainage system, the liquid manure should 
be dealt with entirely by gravitation thus leaving only solid 
manure to be removed by hand labour. 

(c) Preparation of Foods.—Most farms possess machinery for 
evtting roots, chaffing fodder, and breaking cake. Where 
considerable numbers of stock are to be fed, it is desirable 
that some kind of power unit should be installed to save hand 
labour. When mechanical power is available, a root cutter 
with a cleaning attachment and a mill for the grinding of 
cereals can be used. 

It is often advantageous to have the cake breaker, erinding 
mill and chaff cutter on an upper floor with chutes leading 
to the mixing floor. By the exercise of some ingenuity in the 


arrangement of chutes much time and labour can often be 
saved in the placing of meal and chaff in different parts of the 
mixing shed, and by the attachment of suitable hooks sacks 
can easily be filled when required. 

(d) Feeding of Cows.—Mechanical equipment in the form of 
ground rails and waggons or overhead single rails and trolleys 
is almost as advantageous for lessening the labour in the 
feeding of cows as in the removal of the manure. Where 
cowsheds have no feeding passages, one rail system may be 
made available for both manure waggons and food waggons. 
Where long hay or straw has to be brought from a stack or 
Dutch barn some distance from the cowsheds, large iron frame- 
werk fodder barrows are very useful both in saving labour 
and lessening waste of fodder on windy days. The wheel- 
barrow and the bushel basket are out of place on a well 
equipped farm. 


The mechanical equipment referred to above should be 
supplemented with up-to-date machinery for the economical 
and rapid handling of crops, for instance, portable engine for 
use in rickyard or fields, elevator, horse fork, hay sweep, 
swatLe-turner, side rakes, &c., and a silo for ensilage. 


Water Supply.—On many farms where the sole source 
water is one or two wells, much time and labour has to 
spent in the pumping of water and conveying it to stock on 
different parts of the farm. In many instances the lack of 
water limits considerably the use which can be made of certain 
fields. When a suitable well exists, or has been found on 
any farm, a suitable pump with the requisite power unit and 
cistern for storage should be installed, and water laid cn to 
such fields and parts of the buildings as may be necessary. 
An adequate supply should likewise be laid on to the cowshed 
for washing purposes and to the milk room for cooling the 
milk and for washing-up. Hand pumps and water carts should 
not be required on an up-to-date farm. 


The arrangement and construction of farm buildings and 
their equipment with suitable mechanical labour-saving 
machinery is a subject which requires the co-operation of 
landlord and tenant, and the alteration of old buildings and 
erection of new and the installation of mechanical equipment 
cannot but add to their value to both parties. Also, it cannot 
be doubted that in the future the farm on which the work in 
connection with mill production can be carried on in the most 
convenient, efficient, healthy and comfortable manner will be 
the farm which will have least difficulty in attracting and 
keeping an adequate supply of labour. 


of 
be 


J. MAcKINTOSH. 
December, 1918. 





- APPENDIX D. 


In dealing with this question, the following points will have 
to be considered :— 
1. The type of woman'to be employed. 
(a) Whole-time workers. 
(b) Part-time workers. 
The (a) class might be divided into educated and industrial. 


The educated woman would in the natural course of events 


2. Description of work which co 


: 


endeavour to qualify herself to act as forewoman, and to do 
such work as keeping of accounts and records, milk-testing, 
and dairy management. As such workers would probably only 
be employed on the larger farms, the total number would be 
small, and it is from the industrial: class that the bulk of 
workers would be drawn. ie 
(b) From many parts of the country expressions of opinion 
have been heard that part-time workers on the smaller 
farms would be an invaluable form of labour. These would 
include not only the village woman who would milk when 
required, but the farm servant whose work would be partly 
indoors and partly out. 
uld be undertaken by women. 
During the war women have proved that they can undertake 
the following work: with efficiency :— 

Cleaning sheds, preparation of food, feeding and groom- 
ing of stock, care of young stock, milking by hand or 
machine, cooling and weighing of milk, cleaning of utensils 
and milking machine, keeping of records, care of milk float 
and horse, and the delivery of milk, provided that it does 
not entail the lifting of heavy churns. 


Woman Lapour on Datry FARMS. 


Special attention should be paid to the recommendations and 
suggestions in Appendix C, as they apply more emphatically 
in the case of women than of men. It is also advisable that 
all implements used, such as shovels, barrows, etc., should be 
as light in weight as possible in order to avoid unnecessary 


strain. 


3. Size of farms which might employ women. 

From observation, it would appear that it is only the larger 
dairy farms which can usefully employ whole-time workers, for 
the following reasons :— 

The very small farm usually worked by the farmer himself 
and one helper is generally unsuitable unless the woman worker 
happens to be a member of his family. 


The medium sized farms also present difficulties. In these 
cases two or three men and one boy would be usually employed. 
It is unlikely that the farmer would engage a woman as horse- 
man. Unless she were very skilled, she could not take the 
place of the cowman, and few women would care to work as 
“odd man’? under the other men. It would be unwise to 
encourage her to take the boy’s place, as only in this way can 
the future agricultural labourer be trained. Exceptions to 
the foregoing might be found where the woman was a daughter 
of one of the labourers or where she was sufficiently skilled 
to be cowman and have another woman under her. Until 
women have gained more experience, it is improbable that 
many will be engaged as head cowmen, and it is generally 
conceded that only a small proportion of farm labourers’ 
daughters have taken up this form of work. Want of sufficient 
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* For a Report on the use and efficiency, of such machines, see page 54, 


accommodation in the cottages as well as the higher wages 
paid in the towns have been contributing causes. 

The great demand on the small and medium sized farms is 
for the woman who will undertake a certair mount of out- 
door work, and work the remainder of the day indoors. 
Difficulties of housing do not occur in this case, as she lives 
in the farm-house. The rate of pay also, when the cost of 
living is considered, is often higher than that given to the 
whole-time outdoor woman. Conditions in this form of 
employment do not at present appear to be attractive to the 
average woman, but as this worker is needed and does fill a 
very important part in agriculture, it is essential that some 
steps shall be taken to render the position more congenial to 
her and to secure greater leisure and freedom. 


On large farms, however, where several assistants are 
necessary in the cowsheds, it would be feasible and advan- 
tageous to employ a certain number of women. One large 
farmer who has a herd of about 400 cows expressed his opinion 
that it would be practicable to employ women in the propor- 
tion of two women to every man. Where labour saving 
machinery is employed, it would seem possible in very large 
herds to employ a greater proportion. 

Where several women are employed, it would be possible to 
arrange for a rotation of workers, so that each could have 
regular time off, and it would be cconomical to allow one 
cottage or two, if necessary, for housing the workers. 


4. Conditions of Employment. 


Wages.—lIt is difficult to make definite suggestions regarding 
these in the present state of uncertainty as to what wages will 
obtain in the future in the industrial world and as tothe prices 
to ba paid for dairy produce. The wages, if they are to attract, 
must bear some proportion to those paid in other industries. 
At the moment, the amount generally considered satisfactory 
is about 30s. per week. Other conditions are, however, quite 
as important if women are to stand the strain of heavy 
physical labour and exposure to weather. In these may be 
included : — 

Hovsing. 

Hours of work. 

Holidays. 

Conditions under which the work is done. 

Housing.—In the case where one, or perhaps two, women are 
employed, board and lodging have been frequently given in 
the farm-house. From the farmer’s point of view, this is often 
a desirable arrangement, as proximity to work ensures greater 
punctuality. On the worker’s side the chief drawback appears 
to le in the fact that early hours have to be kept in the 
evenings, and that sometimes-she is expected to give assistance 
in the house. 

Good housing is, however, a question of vital importance, 
and where good and reasonable billeting cannot be obtained 





furniture. 


-with some degree of comfort. 


it is essential that a cottage or bothy should be provided. 
Such cottage should be within reasonable distance of the farm 
and be provided with at least the absolutely necessary 
One cottage could house several workers, and, from 
experience, it has been found an advantage if the employer 
can arrange for a certain amount of assistance to be given in 
the work of the house, either by employing a woman to do 
regular cleaning or by employing one woman part-time in the 
cowsheds (preferably for milking) and allowing her to work 
the remainder of her time in the cottage, or by allowing each 
woman one week of part-time in turn. Want of domestic 
comfort, in addition to being prejudicial to the health of the 
worker, would quickly drive her to other employment. 

Hours of Work.—In this industry the work must of necessity 
start at an early hour in the morning, but for the convenience 
of the workers it might be advisable, instead of having long 
breakfast and dinner intervals, to have a short breakfast with 
a long dinner interval. This would more especially apply — 
where the workers have to live at some distance from the 
farm, and considerable time and energy would be expended in 
the walk to and fro. It would appear, from experience gained 
through the war, that an average woman can work nine hours 
per day without injury, provided there is a suitable interval. 

Individual cases have been known where these hours have 
been exceeded without apparent injury, but such cases should 
be considered the exception rather than the rule. A free 
Sunday should occur at regular intervals and one free after- 
noon per week, if the work is to remain attractive. 


5. General Conditions. 

Another important matter in the case of women who are 
residing at some distance from their work is the provision of 
a place in which they can change and dry wet clothes in bad 
weather, and where breakfast can be warmed up and eaten 
Social amenities will also bulk 
largely in the younger women’s outlook, and employers should 
endeavour to bring them into such social life as the village 
can offer, especially Women’s Institutes. Through this latter 
body they should be able to get any educational facilities they 
require and help in securing their own allotments should they 
so wish, or advice about any hobby they wish to undertake. 

6. Keeping up supply of labour. 

At the present moment a good number of Land Army women 
could be secured to continue in agriculture. Up to the present 
date, between five and six thousand of them have expressed 
their desire to remain in agriculture; these are, however, 
young women, of whom a large proportion will probably marry, 
and if the supply is to be kept up it may be necessary at some 
future date to consider how this can most economically be 
done. 

M. M. MacquEEn. 


January 16th, 1919. 
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TERMS OF REFERENCE. 


: z : ; 3 ‘eu 
1. The Sub-Committee was asked to report on education and research in dairying 


and particularly, as 


stated in a letter received by Major Astor from the President of the Board of Agriculture and Fisheries, 


‘“to submit a statement of the matters which they consider require to be de 
the deficiencies which have been shown to exist 


future, outlining 


which have to be met.’’ 


alt with and provided for in the 
and the special requirements of the industry 


EVIDENCE TAKEN. 


9 


~~. 


In the course of their meetin 


gs and in order to supplement the knowledge of the different branches of 


dairy education possessed by the Sub-Committee, they have interviewed the following witnesses : — 
Sir T. H. Middleion, Board of Agriculture and Fisheries. 
Mr. J. F. Blackshaw, Board of Agriculture and Fisheries. 
Mr. A. Poole Wilson, Department of Agriculture and Technical Instruction for Treland. 


Principal Paterson 
College. 


, for Board of Agriculture for Scotland and West of Scotland Agricultural 

































Mr. J. Darlington, Shropshire. 

Mr. Richmond James, Somerset. 

Mr. W. Bown, Somerset. 

Mr. B. Broughton, Somerset. 

Mr. J. HW. Mackie, Cheese Inspector, Ministry of Food. 


Lducation in Dairying inseparable from Education in Agricuiture. 


3. It was evident to the Sub-Committee at the beginning of their work that the facilities for and 
ethods of education and research in dairying could not be satisfactorily considered except as part of the 
ational scheme of agricultural education and research. 

Further, in view of the fundamental differences in administration obtaining in England and Wales, 
Scotland and Ireland, they considered it necessary to deal with and to report on each of these countries 


individually, 


ENGLAND AND WALES. 


Scheme of Agricultural Education and Research. 


4. The subject of agricultural education has been carefully studied in all its aspects during the last 
15 years, and particularly by the Committee presided over by Lord Reay, which presented its report in 1908. 
That Committee pointed out clearly the deficiencies which then existed, and made many useful 
suggestions for improvement and development. Since that date, the passing of the Development and Road 
Improvement Funds Act, 1909, and the consequent provision of much larger sums of money for agricultural 
education and research has enabled comprehensive new schemes to be thought out and brought into 
peration to a greater or lesser extent in almost all the counties of England and Wales. The scope and 
methgd of these schemes is best stated by the following extracts from the Report of the Development 
Commissioners (H.C. 305) for the year ending March 3lst, 1912:— 


‘‘The schemes for the extension of a system of education fall under two main heads: first, 
the division of England and Wales into 12 areas, each centred round an agricultural college, and 
grants to those colleges to enable them to demonstrate the application of known results to local 
conditions and to provide technical advice to local agriculturists; secondly, grants to county 
councils to enable them to provide or extend farm institutes or schools—educational centres which 
will give short winter courses or similar instruction, and also be the headquarters of an increased 
county staff of itinerant teachers, advisers and organisers..’ 


- As regards research the scheme adopted was based on two main principles. 


‘‘Wirst, that what may be called pure research is not a local matter, and the proper division 
of effort is not by geographical districts; and secondly, in order to be really effective it must be 
continuous and concentrated. Attempts have therefore been made to divide agricultural science 
into 11 main branches, and to provide for systematic research into each of these at one or two 
institutions devoted to that subject.” 

‘“ When these schemes are in full operation the Commissioners hope to see an organic system 
of research, technical advice and education covering the whole of England and Wales. At the 
head will be the research institutes, each carrying forward the investigation of a particular branch 
of agricultural science, and with similar Irish and Scotch institutions, covering practically the whole 
field of that science. Next, there will be the colleges, whose duty it will be to provide the highest 
form of education in agriculture, to demonstrate by experiment the application to local conditions 
of the results obtained by the research institute, and to advise farmers within their areas on the 
more. difficult problems of farm practice. Last, there will be the farm institutes, closely connected 
with the colleges, providing education for classes to whom the long college course is unnecessary 
or impossible, and finally, by means of itinerant county staffs centred at them, advising the farmers 
in the simpler and less far reaching difficulties which require for their solution no great scientific 
knowledge or prolonged scientitic training.”’ 


ee Present Facilities in England and Wales. 


5. Education and research *in dairying development on the lines indicated in the above scheme have 
Leen greatly hindered by the war. The existing facilities consist of three stages of dairy education provided 
by County Education Authorities. The first stage takes the form of itinerant instruction, including courses 
in cheesemaking and buttermaking at different centres in the counties, and advisory visits to dairies and 
farms. The instruction in cheese and butter-making 1s frequently provided by travelling schools, and such 
Courses were carried out in fully two-thirds of the administrative counties of England and Wales in 1918. 
The next stage in dairy education is provided by the same authorities at dairy schools attached to the 
county farm institutes. There are some 13 county centres for this instruction at the present time, and other 
counties have schemes in hand for the establishment of institutes within their own boundaries. The third 
nd highest existing stage of dairy education is provided at three provincial centres in England and Wales. 
t the same time, it is very difficult to make any hard and fast distinction between the instruction piven at 
ome of the best county schools and that given at the provincial centres. The long courses of instruction 
rovided at these colleges constitute the courses of training for teachers who undertake itinerant instruction 
i: counties and for other dairy experts. These colleges are the best-equipped institutions for such educational 


ork in England. 
Facilities for Research. 

research work were provided at any educational centre prior to 1912, but 
scheme adopted by the Development Commissioners and referred to 
bove, an Institute for Research in Dairying was established at University College, Reading. Owing to the 
ar however progress has been slow, and there has been great difficulty in obtaining the necessary poner t 
nd internal equipment for the different branches of research work. Grants have also been made is Cambridge 
nd Teeds Universities for the purpose of research in the vutrition of the milk-producing animal. 


6. No special facilities for 
n that year, in the development of the 
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Administration and Finance of Schemes. 


7. The responsibility for the initiation of schemes for agricultural and dairying education in England — 
rests on two groups of authorities. First, education in the administrative counties, of which there are 62 in ~ 
England and Wales, is in the hands of the county councils; and, second, the schemes for centralised and — 
advanced agricultural and dairying education are administered by certain agricultural colleges and 
universities, . , 

With regard to the counties, most of the money that was available for educational work was, previous 
to the date of the Development Act, entirely ander the control of the county authority. The Development — 
Act, however, made it possible for the Board of Agriculture and Fisheries to assist counties by grants for 
new and additional work. The Board had no driving power with regard to the initiation of educational 
schemes in backward counties. 

In respect of the work already in existence in 1912 the Development Fund was held not to be available 
for assistance. Grants were made available to colleges for the appointment of additional officers to under- 
take advisory work and investigation of local problems. Only one provincial centre, however, appointed 
an adviser in dairy farming. 

Reference has already been made in paragraph 6 to the establishment of a research institute in 1912. 


Deficiencies and Recommendations: Strong Central Authority Necessary. 


8. In considering the official scheme of agricultural and dairying education as it was outlined in 1912, 
it must be remembered that sufficient time had not elapsed before the outbreak of war to permit of any 
considerable development. Much of the evidence given before the Sub-Committee, however,- showed con- 
elusively that in counties which were thought to have well organised schemes there was still a great gulf 
to be bridged between the agricultura! organiser and his staff and the average practical farmer; and that 
in others any advancement was well-nigh impossible, because of the lack of interest or initiative on the part 
of the local authorities and the absence of driving power on the part of the Government Department 
responsible. 

The first essential in remedying this defect is to strengthen the position of the Board of Agriculture 
and Fisheries, and the Sub-Committee, therefore, most cordially welcome the statement made in the House 
of Commons on March 26th last by the Parliamentary Secretary to the Board of Agriculture, on behalf of 
the Government, that the necessary measures will be brought forward as soon as possible to re-organise the 
Board of Agriculture and to accord to the Department the status, staff, and accommodation of a first-grade 
Ministry. 

Lack of Well-trained Teachers. 

9. At the present time there is great lack of really well-trained teachers and advisers in dairying 
subjects. The institutes giving the highest type of education are not in a position either as regards accom- 
modation, equipment, or staff, to give technical instruction up to the standard required, nor are they able 
to give sufficient attention to training in teaching. In order to obtain teachers and experts of the desired 
standard of practical and scientific knowledge, the Sub-Committee recommend that longer and better 
proportioned courses of training be provided. They consider that a course covering not less than two years 
is necessary, and that the centres providing such courses should have such additional equipment as may 
be necessary in respect of farms, dairies, and laboratories to enable all aspects of the production and manage- 
ment of milk to be taught in a comprehensive and efficient manner. They wish to emphasise the point that 
no educational centre, whether for advanced or elementary work in dairying, can be considered adequately 
equipped unless the students have easy access to a dairy farm, and can obtain practical illustrations of the best 
methods of dairy stock management and the handling of milk. 


Lack of Instruction in Counties. 


10. Reports on the facilities for dairy education throughout England and Wales show that in some 
counties little is done in the way of providing even the first stage of dairy education, 7.e., itinerant 
instruction, and that in others where dairying is an important branch of farming no county farm institute 
has been established. The Sub-Committee attach great importance to itinerant instruction as the founda- 
tion of a complete scheme of dairy education, and they welcome the extension of this work which has 
recently taken place under the scheme of the Board of Agriculture for the encouragement of cheese-making. 
They consider, however, that further provision should be made for adequate itinerant instruction in each 
county and they recommend accordingly. In the case of small counties, or in those where milk production is 
not an important branch of farming, two or more county authorities might co-operate to provide such 
instruction. Further, this instruction should not be concentrated so much on butter and cheese-making as 
has been the case in the past, but should deal fully with the best methods in the production and treatment of 
milk for direct consumption. It should be remembered that 70 per cent. of the milk produced in this country 
is sold for this purpose, and not for the manufacture of dairy products. 

_ With regard to dairy schools attached to county farm institutes, the evidence laid before the Sub-Com- 
mittee has shown that-certain counties, which at present limit themselves to itinerant instruction, contem- 
plate the establishment of institutes, and they believe that there is ample scope for such additional county 
educational centres provided that the school is located on a farm, and that the system._of management 
on the farm exemplifies, according to circumstances, the principles advocated in the school. 


Lack of Instruction in Factory Management. 


11. At the present time there is not only a deficiency in the facilities for the training of teachers and 
advisers, but there is a total lack of facility for training in factory management. The most fully equipped | 
dairy schools undoubtedly give great attention to practical instruction in cheese-making, but this instruction 
though quite adequate for the maiufacture of cheese on individual farms or in private dairies, does not give. 
students experience in dealing with large quantities of mixed milk such as is received at factories. In other 
respects also, such as the management of machinery, the existing institutions fail to give the training 
which is essential. 3 

As the number of farmers’ co-operative societies and factories will probably be largely increased in 
the near future, and as there’is a lack of managers and cheese-niakers with a sound technical training for 
existing factories, the Sub-Committee are of opinion that special provision should be made for training 
in this work. Such facilities may be provided either in immediate association with existing teaching 
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| ks ce the ane of entirely new centres. They recommend that, having regard to the presence 
i. ht it aot at ie at existing institutions, and to the advantages of maintaining close touch with 
nical and scientific work, provision should be made for instruction in factory methods and manage- 


/ment at existing institutions in preference to the establishment of new centres. 


12. Owing to the neglect of research work in dairying-in this country in the past, the itinerant teacher 
and the college lecturer alike have had to depend for their information with regard to many recent and 
‘important discoveries in dairy science and practice on reports received from other countries, and often 
twanslated from other languages. One of the results has been that improvements in practice See SS from 
‘seientific research have found their way but slowly into this country, and often long after they have been 
incorporated into daily practice in other countries. All teachers and advisers know that their work is much 
more convincing and effective when they can support their recommendations by reference to experiments 
which have been carried out under conditions obtaining in this country, instead of having to quote from 
reports of work done in other countries, and there can be no doubt that the lack of facilities for research has 
been a great handicap to dairy education and to dairy practice in the United Kingdom. 

The Sub-Committee recommend that the development of research be assisted to the fullest extent, and 
in view of the importance of considering the breeding and individuality of the cow and the food and method 
of feeding in relation to the quantity and composition of milk and the quality of produce obtained, they 
consider it very desirable that the Research Institute should be able to carry out investigations in connection 
with the breeding, feeding, and management of dairy stock as well as in relation to milk and dairy products. 


Research Work. 
f, 


ScOTLAND. 

















Scheme of Dairy Education in Scotland. 


13. Agricultural and dairy education in Scotland is much more centralised than in England. The 
ccuntry is divided into three areas, each having an Agricultural College as an educative centre. The College 
authorities are responsible for the initiation of schemes for internal and external agricultural and dairy 
education. External or itinerant instruction work is carried out in co-operation with county authorities, who 
act in an advisory capacity. This centralisation of finance and responsibility is considered in Scotland tu 
have given more satisfactory results than would have been obtained by the placing of responsibility in the 
hands of county authorities. : 


Facilities for Dairy Education in Scotland. 


14, The first stage of dairy education is carried out as in England by county organisers assisted by 
instructors and instructresses who give instruction in cheese and butter making at various centres and who 
visit farms where difficulties have arisen and where improvements are desirable. In the cheesemaking 
districts the advisory work on cheese farms has been very extensive, and has given very good results. 

_ Courses of instruction in dairying are provided at the three Agricultural Colleges, and the practical 
instruction is concentrated at one centre, namely, the Dairy School for Scotland at Kilmarnock. This school 
Yeceives students from the whole country and is worked in association with, and administered by the West 
of Scotland Agricultural College. Research work in cheese-making has been commenced in recent years 
at Kilmarnock. : 


s 
Deficiencies and Recommendations: Itinerant Advisory Work and County Education. 


15. Although considerable success has attended the work of visiting advisers in the past, 1% is felt 
that much better results would be obtained if a sufficient staff were provided to enable the farms in the 
different dairying counties to be visited more frequently. One-day visits to cheese-making farms are not 
thoroughly satisfactory, as the adviser cannot follow up the results of his day’s work in such a manner as 
to enable the local cheesemaker to obtain the greatest benefit. I+ is also desirable that small centres, if 
possible in association with small demonstration farms, should be established in different districts, where 
investigation work into local problems could be carried out and advice given to local farmers. The Sub- 
Committee, therefore, recommend that the necessary steps be taken to obtain additional staff, and to 
provide and equip county centres in dairying districts where it is found that-such centres are desirable. 

















4 ; ' Equipment of the Existing Centre. 
16. The Dairy School for Scotland cannot be said at the present time to be efficiently equipped in 
respect of plant, and it is unable to provide accommodation for all the pupils who wish to attend. The 
Sub-Committee recommend that it be extended so as to provide space for such additional machinery and 


equipment as may be necessary and to enable it to deal with a larger number of students. 


Advanced Dairy Education. 


. 17. They also recommend that longer courses going into greater detail and affording better oppor- 
tunities for the training of experts in different branches of dairy work be provided. 


Research. 


18. With the assistance of the Development Commissioners, a certain amount of research work in tie 
manufacture of cheese and in other matters relating to the manufacture of dairy products has been carried 
on through recent years. There are, however, many additional problems requiring attention, and the 
Sub-Committee recommend the provision of additional facilities in respect of buildings, equipment and stafi 
for research work. 

19. There appears to be room in Scotland for an incre 
reference to the training of smallholders. 

Scheme of Dairy Education in Ireland, 


20. Provision for Dairy Education in Ireland falls under two headings :— 
(a) that which is administered directly by the Department of Agriculture, e.g., 
tion of creamery managers and itinerant teachers or instructors ; 
(b) that which is administered by County Committees of Agri 


butter-making and soft cheesemaking. 


ased number of dairy schools with special 


provision of educa- 
culture, e.g., itinerant instruction in 
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In each county an Agricultural Committee administers funds raised by rates for the particular purpose 
of instruction in agriculture, including dairying. The funds of these County Committees are contributed 
to by the Department of Apriculture, the amount so contributed varying in each case with local conditions. 
The County Committees work in accordance with schemes recommended by the Department, and though 
the Department has no power to enforce the adoption of ‘these schemes, it is worthy of note that thea 
have been put into operation by every County Committee in Ireland. The itinerant teachers, through 
whom these schemes are worked, give instruction in butter-making and in soft cheese- making at local 
classes and on farms. 


Present Facilities for Dawry Education. 

In addition to the instruction provided through the medium of the local classes referred to above, 
complete courses in dairying are given at two central dairy schools and at nine schools of Rural Domestic 
Economy. The terms or sessions at one central dairy school cover a period of about eleven weeks, but 
the majority of the pupils in attendance remain for either two or three terms, and for those who are being 
trained as teachers the course covers a period which averages about eighteen months. The terms at the 
schools of Rural Economy cover about five months, but, as in the case of the central schoois, the majority 
of the pupils remain for a second term 

21. Instruction for managers of Greaiheries: cheese factories, &c., is as follows :— 


(1) A preliminary course of five months’ lecture and laboratory work at the Reyal College of 
Science held during the winter months. 


(2) A practical training, under the supervision of the Department, of thirty weeks during the summer 
months follows, the students being placed at approved creameries where butter and cheese 
are manufactured. During this stage those undergoing the training are expected to take | 
part in every section of the work of “the creamery, &c. A maintenance allowance is paid to 
the student during this period. 


(3) A final course of five months during the winter at the Royal College of Science, when the student 
attends an advanced course of lectures and laboratory work. The instruction thus covers a 
period of eighteen months. 


The highest stage of Dairy Education provided for in Ireland consists of a four years’ course at the 
Royal College of Science. 


Deficiencies and Recommendations. 


22. From the evidence placed before the Sub-Committee it would appear that the facilities for Dairy 
Ltueion in Ireland meet to a greater degree the requirements of the- country than is the case either in 
Scotland or in England and Wales. They wish to point out, however, that in their opinion teachers in 
dairying should have the opportunity for obtaining a more comprehensive course of scientific instruction 
than is at present provided. 

In respect of facilities for research, nothing appears to have been done, and the Sub- Committe 
recommend most strongly the giving of all necessary assistance for carrying out research work into the 


problems which have arisen and which require to be solved in order that further progress may be made in the 
dairy industry of Treland. 


(Signed) W. i. G. A. WEIGALL (Chairman). — 
January, 1919. ; 


REPORT OF AN ENQUIRY INTO THE USE OF MILKING MACHINES. 


At the early meetings of the Committee the value of milking machines as labour aiding appliances on 
dairy farms was discussed, and in view of the present and prospective difficulties of obtaining a sufficient 
supply of labour for milking and the differences of opinion expressed as to the utility of the types of machines 
at present available, the Secretary was asked to obtain further information and report to the Committee. 
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SCOPE OF REPORT. 

In 1917 an investigation into the use of milking machines in Scotland was carried out by the Highland 
and Agricultural Society, and a Report prepared for the Society by Mr. W. Burkitt, Grange Hill, Bishop 
Auckland, was issued, giving the results of the enquiry. So far as Scotland was concerned, therefore, it was 
not considered nec essary to undertake another detailed enquiry. 

As no recent enquiry covering all the machines now on the market has been carried out in England and 
Wales,* it was decided to make an effort to get opinions from all parts of the country, both from makers and 
agents, and ‘from dairy farmers. Names of “farmers who had experience of milking machines were receive 
from makers and agents and from the agricultural organisers in the different counties, Information was 
collected from 7 ay sources in the ne eS and winter of 1917 and analysed, and the report prepared as tim 
permitted during 1918. . 

Tn respect of England and Wales, therefore, the report consists of three parts. Part I deals with thd 


information received rock farmers; Part II deals with the information received! from makers and agents, 
and Part III contains general conclusions and suggestions. 











* The only reports issued in recent years are :— 
(1) Report on Milking Machine Trials, 1909 and 1911, Midland Agricultural College Bull. 1911-12. 
(2) The Trials of Milking Machines, 1913 (J. R. Agric. Soc.). 
(3) Farm Labour-Saving “Machines, etc., 1916 (pages 22-27), by ¥. R. Bond, B.Sc. 
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REPORT ON THE USE OF MILKING MACHINES IN ENGLAND AND WALES. 


PARE 


InFORMATION RECEIVED FROM FARMERS. 


he list of questions given. below was drawn up and submitted to 204 farmers in all parts of England 
and Wales.— ; 


la. 
b. 
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b. 


13a. 


14. 
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What is the name of the milking machine you are using? 

How long have you had 1¢ in use? 

What is the daily average number of cows milked by your plant? 

What is the number of cows milked for each machine used ? 

Do you use it all the year round? 

If your machine works by suction, what pressure, as indicated by the gauge, do you find most 
suitable ? 

What source of power do you employ ? 

If an engine, state the kind and horse-power. 

Does this engine do other work? If so, what work? 

What is the average time required to milk the number of cows given above tnder 2aP 

How many persons are required ? 

Are the cows hand-stripped after the machine? 

About what quantity of strippings do you get per cow? 

Have you found any injury or irritation to the teats or udder of a cow from the use of a machine? 

Do cows take readily to its use? 

Have you had cows that held up their milk, or were so fractious with the machine that they had 
to be milked by hand? 

If so, about what proportion ? 

How soon after calving do you begin to use the machine? 

Are the cows dried off by hand? ~ 

What is your opinion of the difference, if any, between hand milking and machine milkinge— 

In the yield of milk? 

In the length of lactation period ? 

(If you have any actual records on these points, please forward copies.) 

Is it easier with the machine to prevent impurities getting into the milk? 

Does the mitk keep sweet longer? 

What is your experience of taints arising through the use of the machine? 

What-is your method of cleaning the machine? 

What time does the cleaning require daily? 

Do certain parts of the machine require more perfect cleaning periodically ? 

How is this effected and what time is required ? 

What was the total cost of your installation ? 

Please divide total cost as follows: 

1. Cost of providing power. 
2. Cost of milking machine plant. 
3. Any other costs. 

Were there special circumstances in your case affecting this cost—-such as situation or constructiot 
of cowsheds, or extra power of engine for other uses? 

Can you state approximately the average total annual cost of running your installation, apart 
from labour, but including oil, &c., for engine, replacement of rubber parts and other parts 
and repairs generally? 

What is the smallest herd for which you would instal a machine? 

What do you estimate to be the saving through the use of your machine— 

In labour? 

In cost of production ? 

If sufficient reliable hand milkers were available, would you continue to use a milking machine? 


In what particulars do you consider that there is room for improvement in your machine, 
especially in regard to :— 

Simplicity in mechanism, ease in working and cleaning? 

Saving in wear of parts? 

Easy adaptation to any size of teat and for comfort of cows? 

Obtaining milk as free from impurity as possible under practical conditions? 

If you were installing a milking plant now, what changes would you make in your engine, make 
of machine, or fittings ? 

Should the engine do other work than that required for milking machines ? 

If you have had experience of more than one type of milking machine; please compare their 
merits. 

Does the success of your machine depend on continuous personal supervision ? 


Do you consider that an average cowman, after a few lessons, can be trusted to operate your 
machine with success and clean it satisfactorily, or is any special training and knowledge 
desirable or necessary ? 

Are there recurring difficulties or occasional breakdowns which cannot be overcome by a cowman 
of average intelligence? 


Any additional remarks about milking machines that would further this enquiry. 
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The replies obtained to these questions are summarised below : — 
Number or Repiirs Recervep anp Names or Piants Usep. 


In respect of the 204 forms sent out, 142 replies were received. These replies covered 8 ditierent 
machines as follows : — | 
** Lister ”’ J we is SA te ~= a. se 38 
YAO Gemeente ee ne “ah ths a3 a jes ee 21 
7 Vaceare hes ae a 18 ey ve eee 20 
‘© Hinman ”’ Pre or oF ae a ot - ae 7 
‘Sane fous ‘ee na fe <i an ee sis en 15 
‘Wallace ”’ ee th ae Ba oe eh ee sa 12 
“Manus? iB es 2 iy bor =. i oe 10 
** Lawrence-Kennedy ”’ an se 9 


All the above machines are of the suction type, and it may be assumed that only machines of this type 
are making any headway in England at the present time. Some years ago machines operating on the cow s 
teats by pressure only were in use here and there, but these met with little success. It may also be safely 
assumed that no t»pes of suction machines other than ihe above are used in any numbers in England. 


DESCRIPTION OF SUCTION MILKING PLANT. 
All mechanical milking plants of the suction type in use in this country are constructed on the same 
general lines. ‘They consist of the following essential parts :— 
1. <A power generating unit for driving the vacuum pump. 
2. A vacuum pump for creating the necessary suction, and a tank and gauge for steadying and 
registering the pressure. 
3. A system of iron piping leading from the pump to the cowshed, and usually fixed above the cow- 
stalls. ; 
4, A pulsator, pulsators, or other mechanical device, for converting continuous into intermittent — 
suction. ‘ 
One or more rubber tubes connecting the overhead vacuum pipes to the pulsator and the teat cups. 
A milk receiver or receivers. 
. Teat-cups and tubes for conveying the milk from the teats to the milk receiver. 

In the different types of plant reported on variations were found to exist in all the above parts, and the 
following general description is given in ‘preference to an attempt to describe each plant in detail. — 

The Power Umt is the most variable item in the plant, and may consist of petrol, oil, steam, or gas 
engine, an electric motor, or any other means of driving a pump. A list of the sources of power reported on 
is given on page 57. oe 

ae Pumps used vary according to the make of the machine, the action is similar, and is somewhat 
as follows :— 

The pump consists of a cylinder (or cylinders, according to the size, capacity, and make of the pump), 
fitted with a rod and piston actuated by means of either a crankshaft and flywheel or coupled direct to the 
engine, the cylinder being fitted with both intake and exhaust valves, which are automatically worked. On 
the upward stroke of the piston, the intake valve opens and the air is drawn through the valve from the 
yacuum pipe by the sucking action of the piston; at the top of the stroke the intake valve closes and the 
exhaust valve opens, releasing the air on the downward stroke; as the exhaust valve closes at the bottom 
of the stroke, the intake valve again opens and thus a continual sucking action is maintained. 

At a short distance from the pump and connected to the vacuum pipes a small tank is generally placed 
to assist in maintaining a uniform vacuum; to this tank is fixed a safety valve for the regulation of the 
suction and a gauge to register the pressure. 

A gauge is often attached to the vacuum piping in the cowshed, where it is visible to the person in charge 
of the milking operations. | 

The Overhead Piping is usually of iron, with a diameter of from 3” to 14”. Where the cowsheds are 

badly arranged, the amount of piping and the cost of installation is considerably increased, particularly if 
part of the piping has to be carried underground. 
_ Lhe-Pulsator varies in construction according to the patents of the different manufacturers, and is placed 
in different positions between the pump and the cow’s teats. Thus in the Gane and Hinman one pulsator 
only is required for each plant and it is placed at any convenient point in the piping system, either inside 
or outside the cowshed. In the Lister, Vaccar, and Lawrence-Kennedy, the pulsator is attached to the lid, 
and in the Amo and Manus to the body of the milk receiver, one being required for each receiver and set of 
teat cups; in the Wallace, one very small pulsator is fixed to each teat cup, four being required for each 
receiver and set of cups. ’ 

The vacuum is continued from the overhead piping to the pulsator or receiver by means of rubber tubes. 
These are connected to the piping by T-pieces, and at each junction an airtap! is inserted to shut off the 
vacuum from the pulsator and teat cups when necessary. 

The Milk Receivers vary according to the make of the machines. In the Amo and Manus they are 

slung under the belly of the cow by means of a suspender over the back. Each receiver is round in shape, 
and has a capacity of 24-3 gallons. In the other plants the receivers rest on the ground between the cows, 
and are of two types; (a) a large receiver with two compartments designed to take the milk of two cows at 
once, but to keep the milk separate to facilitate milk recording. Receivers of this type are used in the 
Lawrence-Kennedy, Vaccar, and Lister plants; (b) a receiver of one compartment only, designed to take the 
Anilk of one cow at a tine, and used by the Wallace, Lister, and Gane plants. 
_ It should also be mentioned that in the Gane and Lister plants an. ‘‘ automatic receiver ” can be installed 
in place of the types just described. By this method the milk is drawn straight from the teat cups through 
bronze or tinned copper piping with rubber joints into a receiver or twin receivers placed immediately above 
the cooling apparatus or elsewhere; this receiver is fitted with an automatic device which causes it to empty 
when a certain weight of milk has been collected, the milk falling into the reservoir of the cooler or other 
vessel. The advantages to be gained from this system are a saving of labour and time in milking, and in 
carrying the milk to the milk room; the disadvantages are the impossibility of keeping milk records and the 
increased amount of tubing to be washed after each milking. No installations of automatic receivers were 
reported on in this investigation. 
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The Teat Cups are of several different patterns according to the make of the machine, but the principle 
of construction is practically the same in all. A metal cup made of aluminium, eunmetal, or brass, often 
r ickel-plated to facilitate cleaning, is fitted with a rubber lining or moulding in such a manner that a space 
is left between the lining and the outer shell. The suction of the pump, regulated by the intermittent action 
of the pulsator, withdraws the air from and refills this space, thus causing the rubber lining alternately to 
grip and release the teat ; the lining is so constructed with thick and thin parts that a downward pressure 
from two or more sides is applied to the teat and the milk is forced into the conveying tubes by a combination 
of pressure and suction. 

_ One make of pulsator is fitted with a filter so that no dust from the air of the cowshed can be drawn 
through the inlet. 

The teat cups are in most cases connected together at the base by means of a “ claw,’’ and from this claw 
rubber or celluloid tubes connect with the milk receiver. In the Gane, Lister, and Vaccar, one air and 
one milk tube lead from the receiver to the teat cups, so that no air is drawn through the tube 
rough which the milk passes; in the Hinman, Lawrence Kennedy and Wallace machines only one tube 
ads from the teat cups to the receiver, and this is used for both milk and air. In the Manus machine there 
one short celluloid tube for the conveyance of the milk from the claw to the receiver and four separate 
ibber tubes connecting the pulsator and the four teat cups. In the Amo machine there is a celluloid milk 
nveyor and rubber air tube to each cup. The celluloid tubes have the advantage of being short, straight, 
transparent and easy to clean, and they are not so perishable as rubber. 


rea Prriop or Trme UseEp. 
__ The period of time during which milking machines have been used in the various herds ranged from 
a few days up to I1 years, the average time for the various machines being as follows: — 
“Lawrence Kennedy ”’ ee ee et as aut 4°8 years. 
PY Yaccar’?? cay La Ke aos aR a 4, 4: 
cé Gane = By 
** Wallace ’’ 
‘* Taster ”’ 
as Amo 9? 
‘Hinman ”’ 
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(Introduced into this country in 1915.) 
** Manus ”’ . “ 1:0 years. 


(Introduced into this country in 1916.) 
Both the ‘‘ Lawrence Kennedy ’’ and the “‘ Vaccar’’ machines had been in use on farms for Il 
successive years; the ‘“‘ Wallace’’ and ‘‘Gane’”’ for 5 years continuously; the “‘ Lister’’ for fully 4 years 
and the others for shorter periods due to the more recent date of introduction into this country. Many 
the farmers who had had machines in operation for periods of years reported very satisfactorily, and 
id that they were quite satisfied with the type of machine which they were using. One reporter stated 
at throughout 5} years’ usage, he never had to milk his herd of 60 cows by hand, while another with 
years’ experience, stated that he found machine milking equal to the average good and bad hand 
ilking. On the other hand, one user of a machine stated that he had discontinued it after 9 days as the 
ilk yield fell off so rapidly, while, another, who had his machine installed early in 1916 used it through- 
i that summer only and stated that 5 out of 7 machines erected in his district at the same time as his 
are not being used now. In numerous instances farmers reported that they had had to discontinue 
‘reduce the work done by their machines during 1917, owing to the shortage of petrol and the inadequate 
amounts allowed to them. 
On the whole the replies received to the questions sent out are sufficiently numerous for each make of 
machine, and cover a sufficiently long period of time to make them a reliable basis on which to form 
opinion as to the efficiency and value of mechanical milkers. 
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Averace Numer or Cows Mitxep per Day. 


- he herds in which machines were used ranged from 10 to 140 cows, the average herd numbering 48. 
There double receivers were in use, the average number of cows milked per machine was 10, and with single 
ivers the average was 86. In reply to the question as to whether machines were used during the complete _ 
months, 93 out of 130 stated that the machine was used continuously, while 37 stated that it was not 
tinuously in use. Amongst the latter were a considerable proportion of cheese makers, who so arranged 
s management of their herds that they had a maximum number of cows in milk during the summer and 
yery large proportion dry during the winter, and who considered the use of the machine uneconomical 
uring the latter period. In other instances, the lack of petrol contributed to the stoppage of the machines 


Wr varying periods. 
Amount oF PrEssuRE AND SOURCES OF Power UseEp. 

‘The pressure used varied according to the make of the machine, and ranged from 12 to 20 Ibs. per 
juare inch. On this point definite instructions are usually given to the operators by the firms installing 
he machines. The sources of power used for driving the plants were as follows :— 


Petrol Engine... toa bxp se We ae oy i7 

Gas = 3 

= Electric Motor i 
Water Power _, AE 1 
. Oil and Electric Motor ... : 


Steam Engine ... e ae a 2; at 
In a number of instances 2 sources of power were available, one for emergency use. 
Many of the farmers had utilised as sources of power for the milking plant such engines as they had 
reviously had installed in their farm buildings for other indoor work, and the majority considered that the 
wer unit installed for driving a milking machine should be available for other work... The ney 
wer of the various power units ranged from 2 to 4 h.p. in 83 replies out of 129 received, the remainder 
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using power units of from 4 h.p. upwards. In many replies emphasis was laid on the necessity for having 
reliable power units, aud in many instances the installation of an emergency power unit was advised, 
particularly in the case of large herds of cows, since in the event of a breakdown of the engine, 1t would 
be difficult to obtain the necessary number of hand-milkers to carry through the milking of the herd in a 
reasonable time. 


Time anp Numper or Persons Requrrep ror MrEcHANICAL MILKING. 


. . . = ‘ Ty) 2 
The average time required to milk the average herd of cows worked out at 82 minutes. The averages 
for the individual machines ranged from 69 to 94 minutes. The number of persons required to milk the 
average herd worked out at 2°7 persons. : 


Necessity ror Hanp Srrieprnc arrer MecuanitcAL MILKING. 


Out of 136 replies received, 130 stated that it was their custom to strip by hand afterwards. The 
remaining 6 stated either that 1t was not necessary, or that only a few cows needed hand stripping. The 
quantity of sirippings obtained varied from 0°12 to 2°65 pints, the average being 83 pints. The point | 
involved in the hand stripping of cows is not merely one of the efficiency of the machine; most, if not all, 
of the machines would strip out the majority of cows effectively but at the expense of time. Further, it 1s 
desirable that the teats and udders should be examined closely every day by the cowman in order to note 
in due time any sore teat or any defect in any of the quarters. This daily inspection can be most reliably 
carried out if it is the custom to strip the cows by hand. 


Ingury on [rrrvatton RESULTING FROM THE Usk oF THE MACHINE. 


On this point 131 replies were received, and in 110 instances the reply was to the effect that no bad 
results were caused by the use of the milking machine. The remaining replies stated that various - 
troubles had followed its introduction, such as the teats becoming very tender, and quarters swollen if the 
cups were left on too long, 

In respect of the adaptability of the cows to mechanical milking, 75 per cent. of the replies stated that 
cows took readily to the machine. Nearly all reporters agreed that heifers took more readily to machine 
milking than older cows. With cows, the majority became accustomed to it in a few days, but there were 
a few exceptional animals which it was almost impossible to milk by mechanical means. The general opinion 
was to the effect that cows and heifers are much quieter under mechanical milking than with hand milking 
once they get used to the noise and action of the machines. 


Uss at BreGInNiInG AND Enp or Lacration PERIOD. 


The time of bringing machines into use in the case of newly-calved cows varied greatly. A few replied 
that they used the machine ‘at once,” but it is difficult to take this as meaning that the machine was used 
within 24 hours after calving. Others stated that they used the machine 2, 3, 4, G, 7, 8, 9, 10, 14 days up 
to 3 weeks after calving. \ 

In respect of cows drying off, out of 127 replies received, 84 stated that the cows were dried off by hand 
and 33 stated that during this period the cows were milked partly by hand and partly by machine. } 


Errect or MECHANICAL MitxInG on YIELD AND LAacration PERtOD. P 


In respect of the effect of mechanical milking on yield, out of 116 replies, 75 (or 65 per cent.) stated 
that there was no difference as compared with hand milking, 28 per cent, stated that the yield was less, while 
7 per cent, expressed the opinion that the yield was slightly increased. 

As regards the lactation period, 70 per cent. of the replies agreed in stating that there was again no 
difference, while 28 per cent. gave the period as slightly shorter, and 2 per cent. as slightly longer. The 
replies as to the amount of the reduction in the lactation period were very variable. Some stated that the 
eee period was shortened by one month, while another ventured the statement that it was shortened by 
3 months. 

Actual records of the effect of mechanical milking on milk yield or on length of lactation period were 
asked for, but it is a matter of regret that none were forthcoming. Undoubtedly some of the replies were 
based on the records in the possession of the farmers, but in many cases the replies were expressions of opiniox 
unsupported by any actual records. 


Errect of MrecuantcaL MILnKInG oN CLEANLINESS oF MILK. 

Ninety-two per cent. of the replies stated emphatically that it is easier to prevent impurities getting into 

the milk by using a milking machine, 
In reply to the question ‘‘ Does the milk keep sweet longer?’’ 47 out of 99 replies received were in the 
affirmative, 35 stated there was no difference, while 17 were in the negative. It is remarkable that 10 replies 
out of the 17 were from users of the same make of machine. It is difficult to understand exactly what is 
implied in the answers to this question, because of the lack of information as to the length of time during 
which the milk remained sweet under former methods of milking, but it is impossible to avoid the general 
conclusion that milk obtained by a mechanical milker kept in proper order should be cleaner, and should 
keep sweet for a longer time than milk obtained under the average conditions of hand milking. 
In respect of taints, 89 replies out of 123 stated that they had had no experience of taints arising through 

the use of their machine; 27 replied that there were no taints if the parts through which the milk passed 
were kept clean; 7 instances of taints were recorded, and these were attributed to the following causes :— 


1. Dirty rubber tubes. | 
yan 0) (GI e, 5 

3. New a oe 

4. Faulty rubber teat-cup linings. 

5. Pulsator leakage leading to oil taints in the milk. 


6. Water which had collected in vacuum pipes obtaining access to and tainting the milk, 
With efficient management and adequate renewals of worn out parts, no taints need have arisen from an} 
of the above causes, jf . 
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Merruop or CLEANING MECHANICAL MILKERS. 


The usual method of cleaning resorted to consisted of passing by suction first cold water and then hot 
water through the teat-cups and milk-conveying tubes into the milk receiver. In some instances the hot 
water contained a disinfecting agent, in others the teat-cups were regularly brushed out, but it was obvious © 
from the general tenor of the replies that the cleaning was, as a rule, not sufficiently thorough or systematic. 
The time given to the daily cleaning appeared to be about 5 minutes per receiver and associated parts, and 
it was added that the rubber parts required more perfect aati periodically. In most cases the machine 
was taken to pieces and thoroughly cleaned weekly, fortnightly, or monthly. Again, it was obvious that on 
many farms there was no definite procedure laid down for the dismantling and careful examination of the 
working parts and the parts which come into contact with the milk. At no stage in the management of a 
mechanical milker is there greater need for attention to detail than in the daily cleansing. ‘The other work 
of a cowman is by no means of a cleanly nature, and it is not to be expected that the average cowman. will 
carry out this work satisfactorily unless the necessity for thorough cleansing of the milking machine 1s 
understood or regular supervision is given by the farmer or bailiff. 

The following are several of the most complete replies to questions relating to cleansing, and show the 
work undertaken and the time required where satisfactory results were obtained from the machines :— 


Machines conveying Milk in Rubber Tubes. 


(1) Used 2 years in a herd of 100 cows: 
“A reliable man with no stint of Pevatios: soap, soda and time to use it takes at least 4 hours 

taking to pieces two machines manly. (i 

(2) Used 3 years in a herd of 80 cows: 
‘After milking each time rinse witht water and steep the pipes and fittings in cold water and 
formalin. Once a week machine is taken to pieces and thoroughly cleaned by hand. ‘Takes 
10 minutes daily and 3 hours once a week.” 
(3) Used 44 years in a herd of 34 cows :— 

“First rinsed with cold water, then thoroughly swilled with water at about 100° Fahrenheit, 
using brushes at the same time and soda. ‘Takes 30 minutes daily. Dismantling and 
re-assembling takes one man one hour once a month.” ’ ° 

(4) Used 8 years in a herd of 38 cows :— 

“ Draw cold water through milk tubes first, then boiling water, then use long tube brushes. Takes 
20 minutes daily ”’ 

(5) Used 10 years in a herd of 45 cows : — : 

“First draw cold water through cups and rubber tubes. Take to pieces and wash in a tub con- 
taining warm water, washing powder and soda. Fix together again and draw boiling water 
through, then hang them up on hooks to drain and dry. Takes $4 hour in the morning and 
+ hour in the evening. Pulsators require cleaning once in 3 months; takes one hour each 
pulsator.” 

(6) Used 11 years in a herd of 60: cows : — 

** Strong soda water sucked through cups and tubes by power, then scalding clean water. Then 
brush outside; re-rinsed and hung up. ‘Takes 5 or 10 minutes. Twice a week all rubbers 
boiled for 5 or 10 minutes. Pulsators are occasionally taken to pieces and cleaned; takes an 
hour once a month.’’ 


¢ 


Machines conveying Milk in Straight Celluloid Tubes. 


(Amo and Manus.) 


(7) Used 24 years in a herd of 40 cows :— 

‘Wash with cold water first, then scrub them with hot; takes one hour. ‘lubes take $ hour to 
clean well.’’ 

(8) Used 2 years in herd of 60 cows :— 

‘* Washing thoroughly with warm water once a day and all parts taken to pieces. After using 
in the evenings the machines are simply rinsed out; takes about 15 minutes for each machine.” 

(9) Used 2 years in a herd of 28 cows : — 

“Cold and then hot water drawn through teat cups, and milk tubes and milk containers are 
steamed. Time required, 10 minutes daily. Taken apart and thoroughly cleaned once weekly 
in summer and once fortnightly in winter. Time required, 2 hours.”’ 

In addition to the methods desci‘ibed above, it was customary on a number of farms to keep the teat cups 
and rubber tubés in cold water from the time of cleansing after milking until required for the next milking. 
In a few instances a brine solution, sometimes with a disinfectant, was used instead of cold water. 


Cost or INSTALLATION ON FARMS. 


Satisfactory replies on the whole were received to this question, but it is not considered desirable owing 
to the great rise in the price of material and labour to take up space and time giving details. In quite a 
number of replies it was stated that the unsystematic arrangement of the milking sheds made it necessary 
either to have the sheds altered, or to instal engines of greater power; in several other instances, the cost of 
installation was increased by the uneconomical arrangement of the buildings. 


Cost or MAINTENANCE. 


The figures supplied under this head were very variable, and for this reason, in addition to the increases 
in the price of material, petrol and labour, it is impossible to give any reliable average figure. 


Minimum Herp ror MecHanicat MILKING. 


Tn reply to the question ‘‘ What is the smallest herd for which you would instal a machine? ’? replies 


giving a minimum of from 10 to 50 were received, but generally speaking, the replies ranged between 20 
and 80 cows. It was, however, noticeable in the replies where a low minimum was given, that very good 
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results had been obtained. This may indicate that the management in these small herds was more thorough, 
and that more attention was given by the farmer himself than was usually the case with large herds. In 
the latter, the success or non-success of the plant often depends on the cowman in charge. 


EstTIMATes or SAVING In LABOUR AND Cost By MEcHANICAL MILKING. 


There was great variation in the replies given to the questions on these points. In many instances it was 
stated that there was no saving in labour or in the cost of production, indeed, in a few instances, it was 
definitely stated that the cost of production was increased. Others again, pointed out that although the 
actual labour in milking might be reduced in the use of the machine, the same amount of labour was required 
for the cleaning of the cowsheds and the feeding of the stock. On the other hand, numerous replies were 
received giving definite instances as to reduction in the labour required, and figures as to saving in the cost 
of production. The following are typical replies on these points, together with expressions of opinion on the 
continued use of the milking machines if sufficient reliable hand milkers were available : — 


























No. Stee Bee 2 Saving in Labour. | Saving in Cost of Production. Be ricci: 
| 
1 35 cows... | 3 years... | One man None, but it enables me to | No, as there is such a lot of 
keep on milking, which I work to do when the cows 
should not be able to do are lying in. 
without it. 
2 4 44 ,, ... | Three milkers Shae se aoe Ph ... | Yes, decidedly. 
3 28 5s 8. sy. fase [One man Present day pay of one man | No. 
£75 per annum. 
4 9053 53 ,, «.. | 50 per cent. ; Bas ... | 3d. per gallon... ah Bie ik 2 
5 BIO, 7 4, + | 50 per cent: sist .. cee | Pays greater percentage on | Certainly. 
capital than any other 
machine on farm, as it is 
used more constantly. 
6 of ot aie Two men . ee = .. | Very little Ss Yes, a great advantage in 
: harvest time. 
7 2D Mee ea 1Z. OC, None, but skilled men not | None ... sia Eds ive | INOS 
required. Jt enables me to 
carry on with very indifferent 
labour. 2 
8 45 5, 5 aa I hid six milkers when war | I should say at present cost of | I think I should. Several 
commenced, four joined and I labour, machine would be a men milkers always quarrel. 
at once putin machine. Have little cheaper, petro] costs so : 
done it since with two men much. 
and a boy. 
5) 60s Qh es 3 good men milk 60 cows in | It does not save much in cost | No. 
about 14 hours; a little of production. 
longer when cows are in full 
milk thus save three milkers. 
H)hs8 LOO os In my case 8-10 milkers ae: Yes, certainly. 
11 43.0% 7 en None; the only reason I con- | None Certainly not. 
tinue to use the machine is 
the great difficulty in getting 
milkers. 
12 4), AM eS 2. One man... ae ie sti 300 a: tie esse 
13, 71405 None I found my machine a dead | No, if each milker had to 
loss, and before I would put milk 14 at a meal. 
in another I would sell my 
herd. 











The answers (several of which have been given above) to the question ‘‘ If sufficient reliable hand 
milkers were available would you continue to use a milking machine?” were generally to the effect that 
reliable hand milkers were preferable to the machine, but the fact that a number of users, with years of 
experience, stated that they would continue the use of the machine makes it evident that under reliable 
management the mechanical milker is an efficient substitute for hand milking. . 


SUGGESTIONS FOR IMPROVEMENTS IN MACHINES. 


Many of the suggestions received dealt with small points which apparently had been brought to the 
operator’s notice in the management of his own machine. It is possible that more careful management in 
some cases would have obviated the necessity for improvement, for instance, one user said that the pressure 
on the teat and udder was too severe, which was probably due to his having worked the machine at an un- 
necessarily high pressure. Another asked for teat-cups adaptable for any size of teat, while a third was more 
reasonable in asking for different sizes of teat-cups. On this latter point, it is worth noting that some of the 
earlier machines put on the market supplied teat-cups in 4 or 5 sizes, but later use has apparently shown that so 
great a variety is unnecessary. The suggestions which appeared to have most force were those which asked for 
pulsators of simple yet strong construction, and for greater simplification in the construction of the machine 
so as to facilitate cleansing. One farmer stated that in his opinion stripping by hand should not be 
necessary, but as it has already been pointed out, many machines will effectively strip the cow at the expense 
of time and with greater risk of too late detection of udder trouble. A number of users mentioned as a defect 
that the machines they had in use were too costly. 


CHANGES IF ANOTHER PLANT WERE TO BE INSTALLED. 


The majority of the replies on this point were to the effect that the users would prefer the plant which 
they already had in operation. Several stated that they would use a different type of engine, either 
smaller for the use of the milking machine only, or larger to enable them to have sufficient power for other 
work in the farm buildings. Several who had plant with vacuum pipes of 3” diameter stated they would 
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prefer to have pipes of the diameter of 1” to 14” in order to have less variation in the pressure, and one 
stated that he would prefer single milk receivers to double receivers taking the milk from two cows at a 
time. 

In reply to the question ‘‘ Should the engine do other work than that required for the milking plant? ”’ 
the general opinion was that the engine should be available for other work. Most of the replies were from 
farmers who had had no experience of other plants than that in use on their farms at the time of making the 


Report, and in cases where the users had experience of several machines the replies were of a very variable > 
and conflicting nature. 


ce 


Is PErsonau SuPERVISION ESSENTIAL FOR SUCCESS ? 


With very few exceptions the owners stated definitely that they considered the success of a milking 
machine to be absolutely dependent on personal supervision. Also, there was general agreement that 
the average cowman could not be relied upon to operate and clean the machine satisfactorily. Much, of 
course, depends on how the words ‘‘average cowman’’ were interpreted in the opinions given on this 
point, but there would probably be general agreement that a man capable of looking after a herd of cows 
satisfactorily and also able to clean and operate a milking machine with success over a prolonged period, was 
distinctly above the average. Several replies were to the effect that if the farmer provided the personal 
supervision necessary to ensure the cleanliness and smooth working of the plant, the actual operation of 
milking could be carried on by men or women of comparatively little experience. A few of the replies as 
to the necessity for personal supervision and the need for training of the operator are given below :— 
Oe 





Can the average Cowman become a successful Operator ? | Is Personal supervision essential ? 











(1) Herd of 50 cows, Plant used | “Of course, there are exceptions, but it requires a man | “ Emphatically, yes.” 
3 years. with a mechanical turn of mind for the case of both 
engine and milking plant.” 
(2) Herd of 80 cows. Plant used | “A boy that can milk is quite capable after a few | “TI think so.” 
5 years. ; lessons.” 
(3) Herd of 70 cows. Plant used | “No special training required, only must use common | “ Yes, wholly so.” 
5 years. sense, not to tire cows by keeping machine on too > 
long and injuring them.” i 
(4) Herd of 36 cows. Plant used | “ An average cowman can operate and clean the machine | “ No.” 
4 years. satisfactorily if he takes an interest in it and is really 
anxious to learn and work it. Boys learn much 
quicker.” 
(5) Herd of 100 cows. Plant used | “ Yes, anyone can learn it in a day or two, I have | “ Early success of my machine did 
5 years. taught 20 or 30 women at different times.” depend on personal supervision 
but not now, the girls all know 
it.’ 
(5) Herd of 34 cows. Plant used | “It is impossible to find a cowman who can manage the | “ Yes, certainly.” 
84 years. machine satisfactorily ; they very rarely give the 
attention to details which counts so much towards 
success,” 
(7) Herd of 60 cows. Plant used | “ Yes, a cowman may be satisfactory if he has the above | ‘Yes, much depends on _ the 
11 years. qualities ” (conscientiousness and observation). operator’s conscientiousness and 
: observation.” 
(8) Herd of 45 cows. Plant used | “ A fortnight’s training is necessary.” “Yes, we think all milking machines 
10 years. wii q require personal supervision.” 
(9) Herd of 35 cows. Plant used | “ No special knowledge necessary ; it is easily managed.” | ‘ No.” 
3 years. : : 
(10) Host of 34 cows. Plant used | “ Any cowman with intelligence would adapt himself to | “No, but it must be kept in good 
42 years. the machine and become an expert in three months.” working order.” 
(11) Herd of 34 cows. Plant used | “Special traming is very desirable. The ideal milker | “ No,” 
3 years. for a machine must be a good hand-milker and must 
have a liking for and a gift for mechanics and be firm, 





quiet, and thoroughly used to cows.” 





Several owners referred to the desirability of having a young active man as operator, and pointed out 
that such a man could make much more rapid progress in the actual milking by changing the machines from 
cow to cow more quickly. 


PAR Tei 
INFORMATION RECEIVED FROM MAKERS AND AGENTS. 


The list of questions given below was drawn up and submitted to the following firms : — 

R. & A. Lister & Co., Ltd., Dursley, England, makers of the ‘‘ Lister ’’ Milking Machine. 

Dairy Supply Co., London, England, agents for the “‘ Amo’’ Milking Machine. (Swedish.) 

Associated Manufacturers’ Co., London, England, agents for the ‘‘ Hinman’’ Milking Machine. 
(American.) 

-Boving & Co., Lid., London, E., agents for the “‘ Manus.’’ (Swedish.) 

Worthiveton Simpson, London, E., agents for the ‘“‘Gane.’’ (New Zealand.) 

Lawrence Kennedy, Ltd., Glasgow, Scotland, makens of the ‘“‘ Lawrence Kennedy ”’ and L.K.G. 
Milking Machine. 

J. & R. Wallace, Castle Douglas, Scotland, makers of the ‘‘ Wallace.’ 

Vacear, Litd., London, England, makers of the ‘“‘ Vaccar’’ Milking Machine. 


ete Oh See Bei 


Inst of questions. 
1. What is your estimate of the number of herds in England and Wales milked by your milking 
machines at the present time? 
2. What is the minimum size of herd for which you recommend ihe installation of a milking 
machine ? 
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3. What is the cost and horse-power of an engine suitable for :— 
(a) 40 cows? 
(DB) aSOR oe: 
fc) OSs 
4. What is the approximate cost of an installation, excluding engine, and with an average amount of 
piping, for: — 
(a) 40 cows? 


(6) 80"; 
(6), 1207 25s 
5. Has there been an increased demand for milking machines on the part of farmers since 1914? 
6. Have you had difficulty in turning out sufficient machines to meet orders? Is this difficulty 
increasing ? 
7. Do you consider that an average cowman after a few lessons can be trusted to operate your machine 


with success and clean it satisfactorily, or is any special training and knowledge desirable or 
necessary ? 

8. In your opinion, what are the chief factors contributing to the lack of success occasionally experi- 
enced in the use of milking machines? 

9. Will you kindly supply me with a list of 10 farmers who have used your machine for a period of 
years, and who would give me first-hand information of their own experience? 

10. Have you had any complaints of taints arising in the milk when your machine has been used f 

11. In what direction do you think there is room for ereat improvement in the types and operation of 
milking machines? 

The replies obtained to these questions are summarised below : — 


: 


(1) Number of herds milked by milking machines in England and Wales. 


Up to the autumn of 1917 the total number of herds milked hy milking machines was apparently between 
1,400 and 1,500. This total was made up as follows :— 


‘* Lister ’’ Machine, fully 350 herds. 

‘“Amo’’ Machine, approximately 130 herds. 

‘ Hinman ”’ or ‘‘ Hinman Amanco’’ Machine, approximately 200 herds. 
‘* Manus ”’ (type 3) Machine, 14 herds. 

‘“Gane’’ Milking Machine, 50 herds. 

‘* Lawrence Kennedy ’’ Machine, approximately 120 herds. 

‘Wallace’? Machine, 46 herds. 

**Vaccar’’ Machine, approximately 500 herds. 


The number of installations of the above machines are not necessarily an index to the popularity or 
efficiency of the machine, as some of them have been on the market for a much longer time than others, for 
instance, the ‘‘ Manus ’’ (type 3) is the most recent introduction into this country—-1916 ; also machines such 
as the ‘‘ Vaccar’’ and ‘‘ Lister,’ which are manufactured in all their parts in this country, have an advantage 
over others, such as the ‘‘ Manus,”’ ‘‘ Hinman,’’ ‘‘ Gane”’ or ‘‘ Amo,’’ where at least some of the parts have 
to be imported from the countries of origin. The ‘‘ Wallace’”’ and ‘‘ Lawrence Kennedy ”’ machines being 


manufactured in Scotland, are stated to have the largest number of plants in that country. 


(2) Size of minimum herd. 


The minimum herd for which the installation of plant is advised ranges from 12 to 30 cows. Seven 
firms give from 12 to 20: as the minimum number, and one firm states that the minimum herd should contain 
30 cows. 


(3) Cost and horse-power of engine. 
The replies received showed the following ranges : — 


For herds of 40 cows, from £25 to £54, and from 14 to 23 h.p., according to type of machine. 
For herds of 80 cows, from £25 to £65, and from 2 to 24 h.p., according to type of machine, 
For herds of 120 cows, from £35 to £85, and from 3 to 6 h.p., according to type of machine. 


The size and cost of thé engine are not necessarily directly in proportion to the requirements 
of the milking machine, as occasionally farmers have more powerful engines already installed for general 
farm work, or where no engine is already in use, one of sufficient power for additional work is often 
preferred, ° 


(4) Cost of installation of plant, excluding engine. : 


For 40 cows, from £85 to £130. 
For 80 cows, from £150 to £240. 
For 120 cows, from £200 to £380. 


The above figures were supplied 1 in the Autumn of LOLT; and the cost has undoubtedly risen since that 
time. On the figures supplied the ‘‘ Manus’’ and ‘ ‘Hinman ” can apparently be installed at the lowest 
costs, whereas the ‘“‘Amo’’ and the “‘ Lister’? appear to be the most costly. In the present cireum- 
stances, however, it is unwise to attach too much importance to estimates of costs, 


(5) Increase in demand since 1914. 


All firms report that there has been an increased demand since the outbreak of war owing to the diffi- 
culties experienced by farmers in obtaining reliable hand-milkers. 


(6) Difficulty in meeting orders. 


Up to 1917 several makers ee difficulty in supplying plants, but others were in some cases unable 
to obtain certain material. In the case of the ‘‘ Manus”? machine, it has, of course, been necessary to 
obtain permits to import parts from Sweden; such permits have usually been granted without difficulty, 


(7) Can the average cowman operate machine successfully and clean it satisfactorily, or is spectal training 
> desirable and necessary ? 
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(8) What are the chef factors attributed to the lack of success? 


In considering the replies received to question 7, some difficulty arose in the definition of an ‘‘ average 
cowman ’’ and of what constituted ‘‘ special training,’’ hence the actual replies are quoted below. Also, as 
in replies to question 8, lack of success was usually said to be due to the operator rather than to the machine, 
it has been considered advisable to quote the actual replies side by side with those given to question 7. 





Machine. Replies to Question 7. | Replies to Question 8, 





‘Lister”  ... | An average cowman, if he will take an interest, should, after | Lack of interest and inattention to certain points, 
a little tuition, operate it successfully. | such as cleaning ; personal element,is important. 
‘Amo” ... | A cowman or cowwoman can operate quite well after our | Lack of interest and perseverance on part of operator. 
operator has installed and instructed in the use of machines. 
‘Hinman” ... | 2-3 days at most for average cowman ; boys and girls can do | Lack of interest and proper supervision of owners. 
it. Experienced milker essential afterwards to see that | Opposition on part of cowman. 
cows are properly stripped. 
‘Manus” ... | 6-1) days ample time to instruct attendant thoroughly, | Absence of supervision of farmer. Attendant not 





depending on interest displayed. encouraged to attain success. 

‘Gane” _... | No special knowledge necessary. Girls and women can work | Installed by merchant salesmen with little know- 
it. : ledge of engineering. 

‘ Lawrence Average cowman or dairymaid is generally quite able to | Less trouble when some member of family super- 

Kennedy.” operate satisfactorily after instruction by us. vises than when left entirely to hired labour. 

* Wallace” ... | A few lessons to cowman when machine is started and again | Machines not working on correct principle. All 
a month later are all that is necessary with an average man. _ should imitate calf sucking. 

‘Vaccar”’ ... | We consider the average cowman requires a week’s instruc- | Too little interest is taken and too much left to 
tion from an expert. Advise and practise making visits | cowman. Want of attention on part of user to 
1-2 months after installation. | cleaning and upkeep. Faulty power units. 





While it was to be expected that makers and agents would find the chief reason for the non- 
success of their machines to be lack of proper attention on the part of the farmer or his assistant, it is a 
question worthy of consideration whether this lack of attention to detail is not attributable in part at 
least, to the insufficient training given by the representatives of the firms installing the machine. Those 
responsible for the sale of milking machines in order to effect sales, naturally emphasise the ease with 
which their machine can be operated by the average cowman after a few days’ instruction and minimise 
the difficulties which are bound to arise sooner or later; it follows naturally that the cowman, continually 
hearing the management of the machine spoken of as a simple matter, does not give the attention to it 
which it requires, and in due course complaints are received by the makers and agents. The amount and. 
quality of instruction given by the firm installing the machine must contribute largely to the results 
obtained by the farmer or the cowman. This point will be dealt with more fully at a later stage in the 
report. (See page 64.) 

One firm attributes non-success in some cases to a faulty and unreliable source of power on the farms, 
and points out that the power unit for a milking machine plant must start and operate efficiently twice a 
day, seven days a week. Attention to this detail is most important. 


(10) Complaints of taints in the milk. 


Four firms report that they have had complaints, but that these were due to inefficient washing out after 
milking. None should occur when the machines are properly cleaned. 


(11) Where the greatest improvement is possible. 

Several firms report that they are unable to foresee any material improvements which will render their 
machine more perfect. Others state that they are continually experimenting, and that everything that 1s dis- 
covered to be of value in increasing the efficiency of the machine is incorporated in it. One firm says that 
the improvement most necessary is the simplification of the machine so that as little labour as possible may 
be required for milking, and that stripping may be reduced to a minimum. | Another firm reports that 
milking machines have been most successful in those countries where attention has been given to the 
production of clean milk under sanitary conditions, while another complains of the bad arrangements of 
cowsheds in the south of England, and the long ranges of piping and the numerous bends and joints thus 
necessitated. ass 

One firm summarises the chief points that require attention in future improvements as follows :— 

(1) Construction should be as simple as possible. 

(2) There should be no rubber tubes required. 

(3) Machine should be easily cleaned and handled. 

(4) There should be the minimum number of perishable parts, and these should be easily and cheaply 
replaceable. 


CONCLUSIONS AND SUGGESTIONS. 
CoNCLUSIONS. 


‘The answers given in the preceding pages cover in detail a large number of points, and a brief statement 
of the more important conclusions which can be drawn from the investigation as a whole may be of general 
assistance. . as . 

: 1. The experience of many farmers, several of whom have had mechanical milking plants in use con- 
tinuously for ten to eleven years, shows that mechanical milkers can, under proper management, do the work 


expected of them in a satisfactory manner. 
2 Since 1914 there has been a notable increase in the demand for mechanical milkers because of the 


increasing difficulty in obtaining hand milkers. Saar 
The installation of machines has enabled herds to be maintained which would otherwise have been 
dispersed. 
3. Opinions differ 
re sufficient instances 


as to the saving in labour resulting from the use of a mechanical milker, but there 
of a definite reduction in labour to warrant the inference that with herds of over 30 
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cows housed in well-planned and equipped cowsheds the installation of a mechanical milker should lessen 
the labour required. ; 

4. Opinions also differ as to the effect of mechanical milkers on the cost of production. Where plant 
have been successfully operated and a saving in labour has been effected, the cost of production has most 
probably been lessened. Much, however, depends on the cost of renewals, petrol, &e. q 

5. The greatest economy through the use of a milking plant will be possible where cows are concentrated 
in large herds. 

6. The success of a mechanical milking plant depends almost entirely on the operator. With a capable 
man or woman in charge, excellent results can be obtained from all the makes of machines reported on. 

7. Good results cannot be expected unless the parts of the machine which come in contact with the 
milk are thoroughly cleansed after each milking. There is evidence of a lack of system in the methods of 
cleansing in general use. 

8. Manufacturers and agents emphasise the short period of instruction required to make the average 
cowman a successful operator. The replies from farmers lead to the conclusion that a successful operato 
is considerably above the average cowman in intelligence. It appears probable that failure is often due to 
a lack of realisation on the part of the farmer of the attention to detail which is necessary in order to attain 
success. He has installed the plant because he has been told it is easy to manage and will save labour. He 
does not understand that the more complex the machine the higher the intelligence required in its operator 

9. Although all the plants here reported on are successful-when they receive proper attention, there 
are undoubtedly differences in respect of simplicity in management, efficiency in milking, ease in cleaning 
and cost of upkeep. At the present time in this country there is no definition, based on experiment and 
practice, of “‘ proper attention,” and no facilities exist whereby the differences between the various machines 
on the above-mentioned points and others may be accurately measured. 

Tf reliable information were obtainable on the above points the installation of milking plants could be 
carried out on sounder principles, and there should be a considerable decrease in the number of failures. \ 


SUGGESTIONS. 


The chief drawbacks to greater usefulness and popularity are :— 
(i) In the event of a breakdown hand milking has to be resorted to, and sufficient milkers may not 

be available. 

(ii) The difficulty of obtaining sufficiently well trained and reliable operators. 
(iii) Although labour may be saved in the actual work of milking, it is necessary to maintain the 
same staff as before, because of the amount of work involved in feeding the cows, cleaning the 
cowsheds, &c. 

(iv) With herds of under 30 cows it is doubtful if an adequate return would be obtained on the capital 
expenditure necessary. 


Suggestions as to how these drawbacks may he lessened or removed. 


L.—ZIn the event of a breakdown hand milking has to be resorted to, and sufficient milkers may not be 


available. , 
Suggestion.—Lessen the possibility of a complete breakdown by (a) having someone on the farm with 
sufficient knowledge to keep the mechanical parts in good working order; (6) duplicating those parts most 
likely to get out of order and cause a stoppage. 
These parts are: — 7 


(a) The power unit. An emergency power unit could be maintained in working order on most farms 
without any material increase in the cost. In large herds, where the result of a complete 
stoppage would be most serious, the cost of an emergency power unit could most easily be met 

(b) The pulsators.—In the ‘‘ Hinman’’ and ‘‘Gane”’ plants, where only one pulsator is required, 
emergency pulsators could be kept and placed in position when necessary. In the “‘ Lawrence 
Kennedy,’’ ‘‘ Vaccar,’’ ‘‘ Lister,’? ‘‘Manus’’ and ‘‘Amo’’ plants reserve pulsators and 
associated parts, and in the case of the ‘‘ Wallace’’ reserve pulsators and teat-cups could be 
kept. It should be part of the ordinary maintenance of a milking plant to keep a reserve supply 
of such rubber parts as require occasional renewal. ° 
















Il.—The difficulty of obtaining sufficiently well trained and reliable operators. 


The operator should possess :.— 
(a) Knowledge of the management and milking of cows. . 
(b) Knowledge of the mechanism and mode of operation of the plant in question. 
(c) The will to make mechanical milking a success. 


Suggestions.—(1) An essential to the obtaining of an efficient operator is that the management of a 
milking machine should be recognised as highly skilled work, and paid accordingly. 


Most dairy farmers know and appreciate the value of a good cowman—a man who will study the 
temperament and habits of each individual cow and treat each one accordingly, both in feeding and im 
milking. The installation of a milking plant does not make such a man unnecessary. In spite of its 
highly specialised mechanism it is still but a machine, and the best results can only be obtained when it is 
under the care of a man who knows how and when to modify the action to suit cows of different milking 
habits at different stages of lactation, with udders and teats of unequal size, and, in addition, knows how to 
keep all parts in thorough working order. In the preceding pages it is emphasised that the average cowman 
cannot be expected to get the best results. 





| 


In the case of comparatively small herds the farmer himself or his son usually acts as operator, and 
very good results are frequently obtained. With herds of 40 cows or more the responsibility for the plant is 
usually placed on the cowman, and in such cases an adequate training may be considered as essential to success. 
Where a dairy farmer has sufficient mechanical equipment on his farm as a whole to warrant the employment 
of an engineer, the latter could see to the mechanical parts of the plant, leaving the responsibility: of milking 
and cleaning to the cowman., i 
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‘ 


(2) The difficulty of obtaining well-trained operators may be overcome in one or other of the following 
ways :— 
(a) By the provision of adequate training by the firm installing the plant. 

This would necessitate the firm’s expert remaining on the farm for a longer period of time, 
and would add to the cost of installation. Also, after a few days, there would be comparatively 
little for the expert to do on the farm in the intervals between milking. 

(b) By the appointment of a milking machine supervisor by firms installing plants. 

he supervisor would pay periodical visits to the farms, examine all parts of the plant and 

report thereon, supervise cleaning, and give all possible assistance and advice for successful 
management. This method would add to the cost of upkeep to the extent of the charge made 
by the firm to each individual farmer; further, as the plants installed by one firm are rarely 
on adjacent farms, or even numerous in any one district, the travelling expenses of the super- 
visor would be considerable. 

(c) By the appointment by a group of farmers, a dairy farmers’ society or a milk recording society of 
a supervisor for the plants used by the members. ? 

__ The supervisor would do the same work as in (b) above and would require to be familiar 
with the details of the different types of plants in use. It might be possible to combine the 
duties of milk recorder and milking machine supervisor and thus lessen the cost. 

(d) By the provision of short courses of training for operators and supervisors at a suitably equipped 
centre. 

A large farm with suitable buildings and equipped with two or more of the commonest 
plants under the charge of an expert would make a suitable centre, or the farms of some of 
the dairy educational institutions could be equipped for this purpose. Short courses at the 
latter centre could also include instruction in the feeding of cows, the structure of the udder, 
the secretion of milk, and the necessity for cleanliness in the management of milk. 


III.—Although labour may be saved in the actual work of milking it is necessary to maintain the same staff 
as before because of the amount of work involved. in feeding the cows, cleaning the cowshed, §c. 


This drawback can only exist on farms where the “buildings are scattered, and an unnecessary amount 
of time must be devoted to the feeding of the stock, &c. In any well-arranged homestead the number of 
hands required for the feeding of the herd and associated work should never equal the number required 
for milking; for instance, a herd of 40 cows in milk would require 4 milkers, but two men should under. 
take all the labour necessary. ; 


Suggestion.—Mechanical milking plants should be associated with all possible means of economising 
labour, such as (a) arrangement of buildings to lessen labour in the carrying of fodder, roots, cake and 
meals, and litter to the cowshed; (b) the provision of adequate power and equipment for the preparation 
of food; (c) the provision of carriers on ground rails or an overhead system for conveying food to cows 
and for removal of manure. 


IV.—With herds of under 30 cows it is doubtful if an adequate return would be obtained on the 
capital expenditure. 


On small dairy farms, in addition to the drawback of the high initial cost, the total labour employed 
is often so small that even though a milking machine be installed it may not be possible to reduce the 
number of employees. This is particularly the case when most of the work is carried through by the farmer 
and his family. There appears to be little hope of the common use of mechanical milkers on small farms 
until it has been found possible to reduce the first cost very considerably. In the case of herds under 30 
cows maintained on*larger farms carrying on other branches of farming in addition to milk production, the 
difficulty as regards capital should be more easily overcome, and greater saving in labour should be possible. 


Possibilities of improvement.—The improvement of mechanical milkers appears to be possible in the 
following directions :— i 

A. In general as to (1) ease of cleansing, 
(2) method of cleansing. 
(3) reduction in cost. 

B. In general as to (1) reliability of pulsators. 

(2) construction of teat-cups and linings. 

(3) means of preventing teat-cups from falling off teats. 
(4) means of conveying milk from teat-cups to milk receivers. 
(5) relative positions of pulsator to other parts of the plant. 
(6) construction of milk receiver for greater ease in handling. 


Experiments with a view to improvements on the above-mentioned points ean be carried out by :— 


(1) Individual firms experimenting with their own plant. 
(a) Independently of farms. 
(b) At farms. 

(2) Agricultural Colleges. 

(3) Dairy Research Institutions. 


Up to the present almost the only means of improvement available in this country has been the carry- 
ing out of experiments by firms manuf 


acturing and installing plants, but as such firms often lack practical 
knowledge of dairy stock and technical knowledge of milk and its management, rapid development cannot 


cannot be expected to co-operate with firms in this work; they instal plants to get 


be anticipated. Farmers cz : 0-0 \ sil : 
work done and not to experiment, and if a machine is unsatisfactory it is usually discarded. 


As regards the Agricultural and Dairy Colleges of this country, those with the necessary facilities in 
the form of technical staff, farm, and herd of cows have not been sufticiently well supported financially to 
enable them to undertake experimental work. While several have had plants installed only one, z.e., the 

Midland Agricultural and Dairy College, has carried out trials, these being confined to one milking machine 
of the suction type. The main object in these trials was to ascertain how machine milking compared with 


hand milking under ordinary farming conditions, 
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The first Research Institute in Dairying to be established in Great Britain was created as recently as 
1913. Circumstances have not yet permitted the carrying out of either comparative trials or experiments 
under the direct control of the Institute, but the staff carried through the technical work in connection 
with the milking machine trials held under the auspices of the Royal Agricultural Society of England 
in 19138. 

Suggestions.—(1) Detailed information as to a thoroughly satisfactory method or methods of cleansing 
suitable for any type of plant to be collected, published, and circulated amongst farmers. 

(2) The Dairy Research Institute or one of the Dairy Colleges should be assisted financially or otherwise 
to such an extent as to enable it to instal and maintain all the equipment and to obtain any additional staff 
necessary in order to carry out an extensive series of experiments on mechanical milkers. : 

The existence of such a centre for trials of different kinds of milking machines and for experimental 
work on improvements of the various parts, and on the effect of the above on the bacterial content and flavour 
of the milk would aid greatly in the development of mechanical milking; much reliable advice to users and 
prospective purchasers would soon become available and, further, such a centre could provide at suitable 
times short courses of instruction for operators, as are suggested on page 69. 


J. MACKINTOSH. 
24th December, 1918. 





REPORT ON THE METHODS AND EXTENT OF THE 
PASTEURISATION OF MILK IN SCOTLAND. 
(1) Mernop or Enquiry. 


The information in this Memorandum is compiled from that given to me by the Medical Officers of © 
Health of the largest burghs in Scotland and the principal milk-producing counties. 


(2) BurGHs WHICH DO NOT PASTEURISE ANY MILK. 





Name of Burgh. Population. | Name of Burgh. Population. 
Motherwell he ae — ... 40,380 Musselburgh Ble aes 18 La ... 15,988 
AWE Recs Face eh aM sh ... 82,986 Port Glasgow a Le he ... 17,749 
Hamilton .... ah ... 938,644 Renfrew ah = a i ... 12,565 
Perth ae cae ay is ... 980,854 Dumbarton ... a aE @ as > 21,989 
Kilmarnock Ay 5 er, we 84,728 Fraserburgh ah te bts ... 10,574 
Dunfermline xy of aa 7 e28:103 Galashiels... it es si how 14,6381 
Falkirk oe a ree ey w. 83,574 Bo’ness re re _ petite 0;862e 
Peterhead... Ais Oe e LP-713:618 Sates obtistone sea Ph vy "2 .. 112,045 
Irvine x2 es an iy ee LTD Forfar ie ee aa jit ... 10,849 
Arbroath 29 a. ree as ives ... 20,647 Stirling er Ae es ie gee 
Montrose... Se 3 a ee 0,974 Rutherglen ... ae one a .. 34,319 
Cowdenbeath eet 6a a: ... 14,029 


(3) BurGHS WHICH PASTEURISE MILK. 


Glasgow (Population 1,008,487).—From 89 per cent. to 90 per cent. of the milk is pasteurised. 

The milk so treated is sold as sweet milk and not by any other name. 

The process is, generally speaking, as follows: —The milk is raised to a temperature of about 165° F., 
at which it is maintained for about 14 minutes, after which it is cooled to ordinary water temperature. In 
summer time it is further cooled to a temperature of about 40° F’. In one large establishment dealing with 
from 4,000 to 5,000 gallons per day, the milk is raised to a temperature of 165° F. and retained at that for 
about 20 minutes before passing it through the cooling plant. In another similar establishment the milk 
is raised to 152° F., at which it is maintained for about 30 minutes before being cooled down. 

The age of the milk so pasteurised varies from 8 to 20 hours; so that when it reaches the consumer 
from 12 to 36 hours will have elapsed from the time of milking. 

Mr. Fyfe, Chief Sanitary Inspector of Glasgow, adds—‘‘ The primary object of the dairyman is to- 
lengthen the life of sweet milk by destroying as far as possible, or at all events reducing the number of 
putrefactive organisms, and, of course, incidentally those of pathogenic origin which may be present. There 
is no doubt that a good effect has followed this system of pasteurisation—so far, at all events, as the incidence 
of infectious disease in this city is concerned. There has been quite a remarkable decline in milk-borne 
epidemic diseases since this system was introduced, and such cases as arise have been traceable to milk which 
has not been dealt with in this way.” Mr. Fyfe’ also encloses some tables prepared by the Corporation 
chemists and city bacteriologist, showing the result of analysis of samples of pasteurised milk and untreated 
milk, together with the comments of the Corporation chemist. I append these for the information of the 


Committee. 

Leith (Population 80,488).—The Medical Officer of Health, Dr. Robertson, writes : i—* The only 
pasteurised milk in the burgh of Leith is from one firm, who pasteurise the whole of their milk, amounting» 
to about 12,000 gallons per day. The milk is not sold as pasteurised, but their customers understand that 
nothing but pasteurised milk is sent out from this depot. I was entirely dissatisfied with the original plant 
installed. In fact, the method first pursued simply meant the heating of the milk for a few minutes with 
subsequent chilling and bottling. 1 undertook a series of tests, and proved that ihe pasteurised milk sold 
was richer in micro-organisms than the milk as it came from the farm. After a good deal of delay the 
present plant was put down. While the machinery is a great improvement upon the original plant, one 1s 
forced to the conclusion that pastgurisation has not yet been accomplished, because continuous heat from 
an outside agent, such as steam or hot water, 1s not being applied to the milk. Until this continuous heating: 
for at least 20 minutes at a temperature of between 165° F. to 170° F. can be maintained, one is safe to- 
assume that such pathogenic micro-organisms as apply to diphtheria, typhoid fever, tuberculosis, and pre- 
sumably scarlet fever, are left more or less unharmed. L had complaints last summer that the milk said- 
to be pasteurised was turning sour, when milk drawn under unfavourable conditions at our dairies was 


keeping quite well. When one knows that the lactic acid bacilli may be comparatively easily killed by heat, 
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the assumption that ‘‘ pasteurisation ”’ is merely a name, is assured. It is quite clear to me that more 
scientific methods will have to be employed if we are to secure a supply of milk that is actually pasteurised.”’ 
The process in this burgh is as follows:—The milk is passed into a pasteurising machine (upright 
cylinder) and heated to between 165° F. and 170° F. It is then passed on to a large tank, in which it is 
kept for 20 minutes. It then passes through a strainer to take out the dirt. It then passes over the cooling 
apparatus, where the temperature is first brought down to that of ordinary water, and then further cooled 
to nearly 32° I. It is then bottled while cold, and placed in a cold storage room until sent out for delivery. 
The manager states that the milk so treated keeps fresh for 36 hours after leaving the premises, and that the 
milk when pasteurised is about 5 hours old. He estimates the cost of pasteurising at about one penny per 
gallon, and complains that the Milk Order fixing prices hits them hard, because they cannot charge any more 
than milk vendors who do not pasteurise their milk, 


Aberdeen (Population 163,891)—The Medical Officer of Health, Dr. Matthew Hay, has been good 
enough to send me in tabular form replies to the information asked for, showing that eight firms in Aberdeen 
pasteurise their milk. I append the entire table, which shows the proportion of the milk pasteurised in 
winter and summer, the temperature to which the milk is raised, the temperature to which it is subsequently 
cooled, the method of pasteurisation, and the fact that in every case the milk so pasteurised is sold as fresh 
milk. Dr. Matthew Hay makes the following remarks upon the results so tabulated :—‘ Although certain 
temperatures are stated by the various dairymen in pasteurising their milk, I am very doubtful if such 
temperatures are always being taken. The system in use here is the usual Flash system, by which the 
milk is kept at the stated temperature for not more than a minute or two minutes, if so much. We made 
some tests last year of one of the supplies, and found that the results were rather better than we expected. 
The present pasteurising methods certainly require carefully overhauling. There are some Medical Officers, 
like Dr. Kerr, of Newcastle, who think that, owing to the want of cleanliness in the Flash pasteurising 
apparatus, the milk is more polluted than purified; and he has published the results of some experiments 
in favour of this opinion. Of course, all of us are out for the milk being obtained from the cow under the 
best possible conditions for securing freedom from contamination, but most of us have come to recognise 
from experience that it will take a leng time to secure that these conditions will be such that some process 
of sterilisation or pasteurisation, especially in the case of milk for children, will not be necessary. I am 
of opinion that while we should do our best to have improved conditions in the production of milk, we should 
at the same time endeavour to see prevision made for the pasteurisation or sterilisation of milk until the time 
is reached when guaranteed pure natural milk is purchaseable.”’ 


Dundee (Population 176,300).—The then Medical Officer of Health for Dundee, the late Dr. Templeman, 
informed me that only one company pasteurised milk in Dundee city. ‘‘ They employ a pasteurising and 
separating (Swedish) mechanical plant, and treat 300 gallons daily. The temperature is raised to not less 
than 150° F., and not more than 160° F. It is impossible to say how long it is kept at that temperature as 
the process is a continuous one. The milk is put into a tank and passed through a condenser at the tempera- 
ture mentioned, and from there it is passed into a cooler, and then into bottles or cans: I do not think that 
the milk is kept at the temperature sufficiently long really to pasteurise it, but the manager of the company 
says that the process is simply to make the milk keep. During the winter months the milk may be anything 
up to 36 hours old, and during the summer not more than 24 hours. 


Paisley (Population 84,455).—About 20 per cent. of the milk supply of this burgh is pasteurised. It 
is not sold as pasteurised milk, but as ordinary sweet or fresh milk. The process, however, is not carried 
out within the burgh at all, so that the Local Authorities have no first-hand knowledge of the processes 
employed. : 


Kirkcaldy (Population 39,601)—The only place in the burgh where milk is pasteurised is the model 
dairy belonging to the Co-operative Society, with a daily average for the week ending December 6th, 1917, 
of 567 gallons. All the milk received is pasteurised and all sold as sweet milk. The process is that the 
milk as received from the various farmers is emptied into the receiving tank. Hence it passes through the 
pasteuriser, and in winter is heated to 170° F., while in summer to 180° F. It is then pumped up into the 
primary cooler, in which water is circulated, and then over the secondary cooler, where brine is being 
circulated, the effect of these two operations being to reduce the temperature of the milk to 40° F. The age 
of the milk pasteurised is from 14 to 16 hours in the case of the milk of the night before, and from 2 to 6 
hours in the case of the morning milk. 


Hawick (Population 16,877)—The Medical Officer of Health, Dr. McKellar, informs me that probably 
from one-half to two-thirds of the’ milk in the burgh of Hawick is supplied by the Teviotdale Dairy Company 
and the Co-operative Store. The former pasteurise five-sevenths of their milk, and they sell both pasteurised 
and ordinary milk. The former is heated to 160° F. for from 10 to 15 minutes, and then cooled to the 
temperature of 58° F’. in summer and 34° F. in winter. One half of the milk is 12 hours old, the other half 
is from 1 to 3 hours old. In the case of this particular burgh the milk is also cooled upon being drawn 
from the cow. 

The Hawick Co-operative Society, Ltd., pasteurise the whole of their milk in the summer time, and about 
60 per cent. in the winter time. - It is sold as pasteurised milk, except in the case of the early morning 
delivery (6 a.m.), when it is sold as morning milk. The milk when received is first cleansed, then heated 
to 150° F. in winter and cooled to 38°F. In summer it is heated to 165° F. and cooled to 48° F. The 
Society state that ‘‘ momentary exposure to the above heats is best, as it reduces to a minimum the pasteurised 
flavour, which a large percentage of people object to.’”’ The milk varies in age from 14 to 20 hours old. 
The morning milk is from 2 to 6 hours old. 

| Greenock (Population 75,140).—The Medical Officer of Health, Dr. Cook, informs me that the only milk 
pasteurised in Greenock is that of the Central Co-operative Society, who distribute about one-third of the 
milk of the burgh. The amount for the week ending December 15th, 1917, was 7,844 gallons. It is sold as 
pasteurised milk, not fresh. in 

: The milk is heated, after being strained, to a maximum temperature of 170° F., probably remaining 
at that figure for the matter of a minute at most. It is subsequently cooled to 42° F. The age of the milk 

is not more than 12 hours old, and may be 4 hours. The Medical Officer of Health doubts if the period of 

high temperature is long enough to kill dangerous organisms. 


_ Clydebank (Population 37,548)—The Medical Officer of Health, Dr. Strang, informs me that from one- 
third to one-half of the milk is pasteurised. In June last, when the total daily supply averaged 2,961 gallons, 
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three of the largest dealers pasteurised. ‘Two of them, however, ceased doing so in the winter months, but . 


cne continues to pasteurise 1,000 gallons per day. The milk is sold as fresh. It is heated from 160° F, to 
180° F., and then cooled to 40° F. The age of the milk is from 6 to 8 hours. 


irkinte 3: T Lei icer Te , Mi infor that more 
Kirkintilloch (Population 11,932).—The Medical Officer of Health,’ Dr. Miller, informs me 

than cohiaee of the milk is pasteurised. It is sold as ‘‘ Pure Sweet Milk,”’ but is generally poten! 
however, to be pasteurised. It is heated to a temperature of 170° F. for a few minutes, cooled to 40° F. 


and pumped to a large container, where it is bottled by syphon action, and then stored in a refrigerator. 
The night and morning milk are pasteurised together in the morning. 


Barrhead (Population 11,387).—The Medical Officer of Health, Dr. Corbett, informs me that rather 
more than three-fourths of the milk is pasteurised and is sold as such, being in most cases put up in small 
sealed bottles. The milk is poured into a raised chamber, from which it passes by gravitation through a 
chamber heated by steam to a temperature of about 120° F. It is kept at this temperature for from 3 to 5 
minutes, after which it is cleaned of all dirt by centrifugal action. | It is then cooled down to between 
390 #’. and 40° F., and bottled by machinery. The age of the milk so treated is from a few hours to 
12 hours. 

Wishaw (Population 25,263).—The Medical Officer of Health, Dr. Duff, informs me that 50 per cent. 
(400 gallons) is pasteurised at two different premises. It is sold as fresh milk. In the one place the plant 
is the modern Flash apparatus, in which the milk is heated to 160° F. for 14 minutes, then cooled to between 
390 | and 40° F. On the second premises it is treated by a simplified retainer apparatus, heated to 160° F’. 
for 20 minutes, then cooled to the temperature of running water. None of the milk so pasteurised is more 
than 12 hours old. 

Buckhaven (Population 15,149).—The Medical Officer of Health, Dr. Maxwell Dawson, tells me that 
about half the milk supply of the burgh is pasteurised. It is sold as fresh milk. It is heated to 160° F., 
passed through a cleanser and cooler, reducing the temperature to 40° F., and then bottled in paper-capped 
bottles. 25 per cent. is 12 hours old (brought from a distance), and 75 per cent. 2 hours old (local farms). 

Coatbridge (Population 43,286).—The Medical Officer of Health, Dr. Hamilton, informs me that about 
one-third of the milk of the burgh is pasteurised. A few of the buyers ask for pasteurised milk; the majority, 
who do not ask for it, are aware that they get it. 


The milk is raised to a temperature of 160° F., and immediately cooled to a temperature of about 50° F. | 


The age of the milk is from 10 to 22 hours. 


Lockerbie.—One firm pasteurises about 900 gallons per day, half of which is 12 hours old, and the other 
half 1 to 2 howrs old. The milk is raised to a temperature of 150° F. to 155° F., and is cooled immediately 
to approximately 40° F. over a combined water and brine refrigerator. The milk is sold without any 
declaration. The cost of pasteurising is estimated at about one halfpenny per gallon. The reason given by 
the firm for their process is that it enhances the keeping qualities of the milk. ; 


County of Ayr.—The Medical Officer of Health, Dr. Macdonald, says that, as far-as he can ascertain, © 


no milk is pasteurised by any of the farmers or dairymen in this county, but only at creameries or margarine 
works. At these he understands that the milk is kept at a temperature of about 75° C. (167° F.) for 
15 minutes. Dr. Macdonald adds that he is not inclined to recommend the general adoption of pasteurisation 
of milk by farmers or ojher dairymen, as he would have no guarantee that the process would be favourably 
conducted. He considers that the pasteurisation of milk on any extensive scale should only be carried out 
in certain centres, under the supervision of Local Authorities or other responsible bodies. 

County of Dumfries—There are about 9,000 cows in registered burghs, producing probably 17,000 
gallons daily. The Medical Ofticer of Health, Dr. Maxwell Ross, informs me that the milk is not pasteurised 
at any of the farms. There are, however, three creameries in the county, situated at Lockerbie, Dumfries 
and Gretna, where pasteurtsation is carried out. 

At Dumfries, 12,000 gallons in summer, and 700 gallons in winter, are pasteurised daily. At Gretna, 
486 gallons are pastewrised daily. , 

At Gretna the milk has been sold either as pasteurised new milk or pasteurised separated milk. At the 


Dumfries Creamery the milk is raised to a temperature of 180° I'., and immediately cooled to approximately — : 


40°F. At Gretna two processes were carried out prior to the Cream Order :— 


(a) The greater portion of the milk was raised to'a temperature of 180° F. and immediately cooled to ; 


between 30° F. and 40° F. 

_ (6) The remainder was raised to a temperature of 110° F-., then passed through a separator, the separated 
milk raised to a temperature of 180° F. and immediately cooled to 40° F. The age of the milk is approxi- 
mately the same in all creameries, one half being about 12 hours old and the other half 1 to 2 hours old. 

County of Lanark.—Vhe Medical Officer of Health, Dr. Wilson, regrets to say that to the best of his 
knowledge the pasteurisation of milk is not practised in his county area. 


x 1 uJ ° . . . . - . . 
Comments——The foregoing contains the results of my enquiries in every burgh in Scotland having a 


population of over 10,000, with three exceptions, from which no replies have been received. It may, there-— 


fore, be taken as practically covering the whole ground as far as Scotland is concerned. 
The enquiry has brought out prominently the following facts. First of all, that a large number of 
burghs exist in which no milk at all is pasteurised, and these burghs are all, with the single exception of 


Edinburgh—where the amount treated is very slight—small burghs. Secondly, it shows that in most of the — 


larger burghs from one-third to one-half of the milk is pasteurised. Thirdly, is is quite clear from the 


description given of the processes employed that the so-called pasteurisation consists in raising the milk ~ 


to a given temperature for a moment or two and then immediately cooling it. In other words, as usually 


= 
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carried out the process is quite useless from the point of view of killing bacteria, owing to the short period } 


of time the milk is exposed to heat’ Vourthly, the enquiry has also elicited the fact that in the majority 
of cases the night and morning milk is mixed together before being treated. Lastly, it will be found that 
in almost every case the pasteurised milk is sold as fresh milk, without any declaration at all. 


(Signed) GERALD LEIGHTON, M.D., 


* 3 5 : } f x Maar. 
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Guiasgow Pusiic Heatru LaBporatory. 
16th February, 1915. 


Nores on Tasutatep ResuLts. 
Acidity.—Determined by titrating 10 ce. milk with To caustic soda, using Phenol Phthalein as indicator. 


The number of cc. of ! alkali required to render 100 cc. of milk neutral to Phenol Phthalein represents the 
degree of acidity of the sample. This test was made to determine the relation (if any) of the acidity of fresh 
milk to its bacterial content. In the non-pasteurised samples the degree of acidity shows some relation to 
the number of bacteria only in sample No. 12. In the pasteurised samples the degree of acidity affords no 
definite information on the point. 

Cream.—The amount of cream rising to the surface in each glass shows a very notable variation ; 
and while it cannot be regarded as a definite measure of richness, it is noted as a matter of interest. The 
very thin layer of cream in No. 108 may be taken as an indication that the milk was sterilised rather than 
pasteurised, and the low bacterial content lends support to this view. 

Sediment.—It is understood that these milks have been sieved just before pasteurising. If this is so, 
it is probable that they have all been twice sieved—at the farm and at the dairy. 

The sediment falling in 24 hours was measured in a long tube holding a litre, and gradually narrowed at 
the lower end for the attachment of a centrifugal tube. The extremity of the centrifugal tube is narrowed 
and graduated in tenths and hundredths of a cc. to measure the amount of sediment in parts per 100,000. 
This purely gravimetric result is regarded as the primary reading. But as the sediment does not fall in a 
compact column in each tube, centrifugal action (4.000 revolutions for one minute) is used to make the depth 
of the column in the different tubes more definitely comparable. The resulting average compression of the 
sediment is about 37 per cent.; in other words, the column of sediment is reduced about one-third, and this 
result may be regarded as the secondary reading. The average for the twelve samples comes out at 0°053 cc. 
for the primary reading, and 0°033 cc. for the secondary reading. 

Nature of Sediment.—The sediment is much alike in all the samples, the various components of it only 
varying in amount, as indicated by the number of + signs. It would be interesting to know if there were 
any conditions to account for the large proportion of mineral dust in sediments 3 and 7. In the sediment 
of sample 10 there were white, glistening, porcelain-like particles which appeared metallic under the 
microscope. 

Those milks showing large quantities of leucocytes indicate the need for veterinary inspection. 

Bacterial Content.—The non-pasteurised samples 1, 9 and 12 show large numbers of bacteria—num bers 
which, except in sample 1, are much too high for fresh milk, especially at this time of the year. The 
pasteurised milks, it will be seen, vary greatly in their bacterial content. The majority of them—notably, 
2,3, 5, 6, 7, 8 and 11— indicate either that (1) the pasteurising was very inefficient or (2) the after-treatment 
favoured re-contamination. 

There would appear to be little use in going to the expense of pasteurising when this is the result 
obtained in the milk as it comes from the pasteurising plant. Much better results might be obtained by a 
more scrupulous regard to the cleanliness of apparatus and utensils—in other words, to the prevention of 
re-contamination. It is absurd to pasteurise milk, and then find the bacterial content worse than it ought 
to be in the fresh untreated milk. 

~The anomalous result obtained in sample 1 calls for investigation. This milk has a high acidity and 
is one of the dirtiest of the series, yet its bacterial content is notably low. 

Coliform Bacilli.—These were absent in ‘001 cc. of non-pasteurised milk and ‘01 cc, of pasteurised milk. 


ror. | (Signed) BR. M. BUCHANAN. 





SAMPLES OF RAw AND PasTEuURISED MILK FOR DETERMINATION OF SEDIMENT AND 
BACTERIAL CONTENT. 


(Received, 2nd February, 1915.) 
























































af Amount of | . . Bacterial content 
| . Cream. Sant | Nature of Sediment. ine ) 
1] oi | aes 

>o 3 ay ; | ae | pio a | | | so ood 

a A e| 3 nw & . ae % ey | A stax t} | ; Gelatine at | Agar eae 

weil a Peel | os 25 a5 Rat ae z | & Room | at ao 

3 al % eT ES Stee gra 2 a ce, Temperature. | 37° C. a 
Bie |p| gigolo | #8 | 52) &€ | # = Hast Rao ips 
“RON ae Gl a aS oe pe A= ee sage a ° & 3g |e! ¢ eae See 
eee ele) - E | 8 B | 8 §/ 2 |4days.|6days. 2days.| = 
Zia 4) o lo jm] & a ea — ea a a | 3 
#15 | NLP. 24 14" | a1" | 7-86] -08em.| 05cm.) ++ 4] 44) 44/44] +] 27,000] 52,000 29,500 | No growth. 
on | P. | 21/14" "| 6-43|-03 ,, | 03 ,, 4 41 4] £/4-+4)4+4] 84,000 [153,000 | 33,200 ¢ 
3B P. |21|-16" 1-4” | 8°75) 025 . OP + — ++-+ ++) 4+|— 10,600 14,800 4,000 a 
4x | P. |20| 14-9" | 1-2" | 8-05-03 ,, | 03 ,, | ++) — 44) +} 4/44] 600] 1,800] 4,000 : 
5p | P.t| 23) 14” Gir429 | 025. ,, | 02% +4+/+++4++4+ ++) ++) +} + 18,600} 26,200| 15,200) - ,, 
en | P. \21| 14-75" 1” | 6-78! -03 ,, | 02 ,, | ++ 4}; — | +} +} — | 56,200} 63,200) 19,400 i 
73 | P. |20\ 152" | +45") 2:96| 05 ,, | 03 ,, 4| — l¢4+e+] +] +/—| - 600] 4,800 [126,000 ” 
gn | P. 122/152" | -9" | 592/-1 ,, | 07 » 4] 444) 44] +4] 4] +[:15,400] 41,000} 7,000 ; 
#95 |N.P.|21| 14:75"| -9” | 6-11] -04 ,, | 03, tk, ee +} — 4/44} 4(306,500 [370,00|191,500) 
eh weiej tie | -15"'1-00/-15 | | Obl ett]. FE EL et yee ee gramme 
Reoheumeyhetat 161 | 095 5 | 02.4) +4) ce+T REET] +) £1,27,800) 30,00) 97,800 
*19n |N.P.|26| 145" | -7" | 4°82] 05 ,, | 038 [+++ ff 4) —  |4-+4| +[525,000 |820,000 |215,000 : 











+ Evidence of added annatto. 


(Signed) R. M. Bucuanay. 


* From city cowfeeders. 
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Guasaow Pusiic Hearty Lasoratory. 
2nd March, 1915. 
Noves on TABULATED ReEsvuuts. 


Actdity.—The average acidity of this series of samples is 21°39. The average acidity of the previous 
series 1p—12B) was, for the non-pasteurised samples, 23°79, and for the pasteurised samples 20°9°. 

Cream.—The average amount of cream rising to the surface in each glass calls for no special note, except 
that it was comparatively low in No. 173. Estimated by measurement of the column, it is found that the 
average percentage of 6°59 in previous milks (1p—12B). . 

Amount of Sediment.—The average for the twelve samples is 0:083 cc. for the primary reading and 
0°055 cc. for the secondary reading. This is distinctly higher than for the previous series of samples 
(1p-128), which gave an average of 0053 cc. for the primary reading and 0°033 cc. for the secondary reading, 
but it is to be remembered that the previous samples were probably sieved twice. 

Nature of Sediment.—The sediment presents the same general characters in all the twelve samples. 
Vegetable fibres and hairs were rather more numerous than in the previous series of samples, probably for 
the reason already given. It is noteworthy that lime concrement was not detected in six of the samples. 

Bacterial Content.—This is stated as the number of organisms per cc., and was estimated by adding 
1 cc. of milk to 99 ce. of sterilised water, and taking from this ‘1 cc. to make gelatine and agar plates and 
1 ce. for taurocholate agar plates. 

There is some relation between the amount of sediment and the bacterial content, but it is not constant. 
Samples 13, 20, 23 and 24 must be regarded as having an excessive bacterial content for fresh milk. 

Coliform Bactlli.—These organisms were in excessive numbers in sample 23. The same quantity of 
milk (1 ce. of the dilution 1:100) failed to reveal the presence of coliform bacilli in the majority of the other 
samples. é 

Spore-bearing Organisms.—These were present in 10 cc. in all the samples. 


(Signed) : R.M. BUCHANAN. 


DETERMINATION OF INSOLUBLE Dirt, BacrERIAL Count, &¢., In M1LK SAMPLES 13B—24B. 
Received 16th February, 1915. 


Warm Mixx as received by Wholesale Dairymen in Glasgow from Farmers in the Country. (The 


samples were taken in the usual way, iv course of delivery from the Farmers to the Dairymen.) 
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13B | 21 |.15°4” | 1:2" | 7°79 | -10cce.} *05 |S+ L+ | +] ++ +/+++ +/1,104,000*) 171,000 |. 900 
148 | 24 | 14:5” oi 6-20.17 07.,, 2 04 L+ + +; — + +] 91,000 | 19,000 Coliforma 
15B | 23 | 15:44 | 1:0 6°47 |} -07,,/ °05 ;S+ L+ | + +, — ++) ++/| 42,000 | 24,000 absent in 
168 | 20 | 15:3" “Oo anieo OD | U0. 0 |St Le | + |+4++) — |+++) +4] 21,000 | 15,000 “O1 ce, 
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18B | 24 | 15:1" | 1°15" | 7°61) °07,, | °06 |S+ B+ | —|] — — |+++) ++] 106,000 | 38,000 , 
198 | 19 | 14°95 | -85" | 5-68} -06,,) 04 |S+4L++4+] — + — + +| 37,000 | 56,000 Coliforma 
20B | 21 | 14°93 |} +83” | 5°55) °10,,; <09 |S++4+L+-+] — +) +4+/+4++4+ +| 588,000 | 397,000 absent in 
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24B | 20 | 15-4" "9" | 5°84) -07,,; °05 |S++ + +) — |+++\/+++)| 285,000*| 109,000 100 
Aver-|21°3 6°62 | -083,, | °055 




















(Signed) 2B. M. Bucnanan. 


ABERDEEN MILK SUPPLIES. 
Pasteurisation and Cooling of Milk. 

















Present Average | Proportion of Milk Pasteurised. Temperature |Is Pasteurised Milk) Is such Milk a 
Daily Supplies of |_ to which subsequently cooled, sold as of 
Milk from | Milk and if so, to what | Pasteurised or as Pastoureniiee 
Kight Firms. Present Time. | Summer Time. is raised. temperature ? Fresh Milk ? j 
Jallons, Per cent. Per cent. ‘ 
1540 25 100 160° F. 48° F, Fresh Continuous flow.. 
750 — 50-75 160°-170° F. 40° F. Do. Do. 
475 — 50-75 170°-175° F. 50° We Do. Do. 
400 — 50-100 160° F. 45°-50° F. Do. Do. 
700 10 106/ 185° F. 35°-40° F, Do. Do. 
350 — 25 180° F. 50° FF: Do. Do. 
Pasteurising done 
for separation only. 
725 100 100 170°-176° F. 50° F. Do. Continuous flow. 
300 50 100 140°-150° F. - 50° F. Do. ' Do. 
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Estimated amount of milk consumed in the city is about 10,000 to 12,000 gallons per day. 
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EXTRACTS FROM REPORT OF THE MAYOR’S COMMITTEE ON MILK 


Ciry or New York. 


December, 1917. 


Vatve or Mitx as a Foon. (Pp. 18-21.) 


Concerning the food value of milk, Professor Sherman points out that it is a superior food in three 
respects, as follows :— 
(1) Its food value in protein, carbohydrates and fats was partly realised a few years ago. 
(2) Its very exceptional value as the means of keeping a proper balance in the mineral constituents 
in a diet. (This refers to the salts of several kinds contained in milk.) 3 
(3) That it contains two growth-promoting substances called vitamines. 

Concerning the last item of value mentioned above, namely, the vitamines, most important and interesting 
discoveries have been made in the last three years. The most recent work has been performed by Professor 
KE. V. McCollum, of John Hopkins University, who has followed up the work begun by Professor Osborne, 
at Yale, and others. 

These discoveries show that there are existing in milk and in some other foods two unknown substances 
which stimulate growth. One of these is found in the fat and the other is found in the water or solution. 
Their chemical character is unknown, and they have never been separated from the food materials with 
which they are associated. 

Professor McCollum has pointed out that the seeds of plants are good food so far they go, but that they 
are deficient in these growth-promoting substances, which are found chiefly in the leaves of all trees and 
plants. They are found in such leaves as cabbage, lettuce, spinach and cauliflower, and above all in milk. 

Concerning milk and milk produce, he says itis not generally appreciated that these articles have a 
dietary value far greater than can be expressed by their protein and energy contents. 

In experiments on rats, Osborne, Mendel, and McCollum have shown that the feeding of butter fat and 
of milk promotes growth in a remarkable way, for the reason that the vitamines or growth-promoting 
substances are present in milk in an abundance and in a form which is readily available as in none other of 
our common foods. 

Because of its nutritional value and particularly because of its growth-promoting value, milk is the ideal 
food for infants and children. 

In testifying before the Committee, Dr. L. Emmett Holt, one of the leading specialists in children’s 
diseases, stated as follows— 

“* For infants during the first year a quart of milk a day is necessary. For the second year, a pint 
and a half. There is no food as economical at present prices for the nutrition of infants as milk, 

“The habit of giving tea and coffee to young children is positively injurious. For children 
between the ages of two and six years the daily ration of milk should be one pint per day as a 
minimum. 

“Dr. Lucas, of Berlin, found very greatly increased susceptibility to tuberculosis as a result of 
under-feeding, particularly among children. I should think that after six years of age up to twelve 
or thirteen years, a pint of milk a day ought to be allowed to all children.”’ 

Professor Sherman, in his testimony, said :— 

“We cannot expect a good community dietary if that community uses less than one-half quart 
of milk per capita per day. Unless there was that amount of milk the dietary would be seriously 
one-sided. The milk has exceptional value as a food for growth due to the so-called vitamines.”’ 

“Tt is the most important single food for adults. It is more economical to produce than meat. 
A man confined to a bread and meat diet will show deficiencies, while a man confined to a corresponding 
bread and milk diet will go on indefinitely. A vegetable diet will always be improved by an addition 
of milk. If it was a question of one or the other, I think it important that a man have milk rather 
than meat.’’ 

Professor Graham Lusk, in his testimony, says :— . 

“No family of five should buy meat until they have bought at least three quarts of milk. Milk 
contains not only protein of animal origin, but also a very valuable fat which has specific properties 
for growth. It also contains in aqueous solution materials which prevent the development of beri-beri 
and pellagra. Milk is the cheapest form of protein you can get. It is the most complete and sufficient 
food that can be had. Around the dairy farms centres the proper nutrition of a nation.” 


How much milk should be used for drinking purposes by New York City?—If we use the quantities 
recommended by Professors Sherman and Tusk, the city would consume the following amounts daily :— 


‘ 

















SS SSS 
. Quarts of Milk which should be used 
daily. 
Age. Population. 
Each. All 

Maniertivesr®.o6 4 ih Ae NS 130,500 a 130,500 

| 1-2 years oe =e ty me 126,700 (13 pt.)2 95,025 

| 2-6, 6-14 years ea sae ay 1,387,900 (lian la 693,950 

Over 14 years ... — as en . 4,092,392 (1 glass)+ 1,023,098 

Fotal’ _... v ibs 5,737,492 1,942,573 











Milk which New York City should drink—1,942,573 quarts daily. 
Actual amount used for drinking is probably about 707,486 quarts daily, 
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value of milk has been unappreciated by the public at large. While as a food for babies 1t 

1s aaa has been thought that it was not adapted to adults on the supposition that it partir less 
strength-giving materials than the so-called solid foods. Solidity in food is a mere incident due i t oa 
of fibre which holds vegetable and animal substances in shape. As a matter of fact, all He rae nee 
liquid in form before it can be assimilated. The liquid character of milk simply means t ie i is es y 
free from the presence of any waste material. It is all food and in form which is most easily digested an 

similate adults as well as infants. 
eee, it een merely a convenient food, but because of the presence of the so-called vee or 
growth-stimulating substances, it is vitally necessary for the development of infants and eee a 1 ue 
as a food for adults is just beginning to be apprecliie Tt furnishes to the body those materials which are 

sary for the increase of strength and endurance. : 
haat ate NE by those who have investigated the subject that the nations and races of men which have 
done most in the development of the world, and have shown the greatest physical strength and vigour, are 
those nations which have depended to the largest extent on dairy products and milk for food. 


ECONOMIES IN PRODUCTION. 
EconoMIks in Propuction. (Pp. 72-77.) 


Larger Producing Cows. 
For many years dairy farmers have been well aware of the economies in milk production resulting from 
the keeping of dairy cows which are large producers. _ : 
Numerous cow-testing associations have as their primary purpose the testing of cows in local dairy herds, 
in order to inform the dairymen as to those animals which are low and unprofitable producers and those 


animals which are high and profitable producers. Numerous statistics have been compiled to show the cost . 


of producing milk as it is modified by the productivity of the individual dairy cow. A good example of this 
difference is shown in bulletin No. 501—United States Department of Agriculture—entitled “’ A Study in 
the Cost of Producing Milk on Four Dairy Farms.’’ These figures are taken from data compiled several 
years ago on costs much lower than present costs. They show clearly, however, the relation of the produc- 
tivity of the cow to the cost of milk, for the reason that the same costs were applied alike to all cows at 
that time :— 


Production in Pounds Cost of 100 Ibs. of Milk. 
Per Cow. $ 8. y Nhe 
2.349 LR SGT es URES eee 14 781 
3.648 POS ERE OME SPE AE 8 Ea aed 10 7:54 
4.596 ine 9 477 
5.450 HOE SURE Te AE WEED - GERRI She ers ene 8 741 
6.445 eee re NS Py Se 7 879 
7,513 gga APSR IR MEG 2 A 1 ERRRRRRRR "ee eC 1 415 
9.049 1.70 6 11-71 


—— 


Another set of figures were presented by Professor W. P. B. Lockwood, of Massachusetts Agricultural — 


College, in his testimony before the Committee. He showed statistics compiled by him indicating the 
following results :— 


Production Per Cow ~ Cost Per Quart. 
Per Year. $ Pence. 
Less than 5,501 Ibs. ... i an va 75 oi 0721 3°549 
5,901—7,500 Ibs. =, ree ae i Re ei .0624 3078 
Over 7,500 lbs. es .0552 . 2°718 


The third set of figures was presented in the testimony of Professor George C. White, of Connecticut 
Agricultural College, Storrs, Connecticut. These results have been tabulated in the form of the charts shown 
on page 74 (reproduced on page 79). Ri: 

The productivity of the dairy cows supplying milk to New York City market averages not more than 
4,500 lbs. per cow per year. In the above tabulation such cows make milk at a cost of about 7c. per quart, 
which price corresponds closely with the cost as determined by all of the data compiled on cost of production 


of the city’s supply. There is no doubt that if the city’s supply came from cows which were large producers 
the cost of production would be considerably reduced. 


From this it appears that, in herds containing over ten cows, the production per cow and the cost per 
quart of milk gave the following figures : — 


Production Per Cow Per Quart. 

Per Year. Cc! Pence, | 
Over 7,500 lbs. ... ee ne e re We Br 4.74 2°34 
6,500—7,500 Ibs. ioe a ee x. ae “ih 5.48 2°70 
5,500—6,500 Ibs. oe ae o8 set ah ost 5.60 2°76 
4,500—5,500 Ibs. - ee sat se ‘FP ee! 5.82 2°86 


Under 4,500 Ibs. = 7.02 3°46 


Only a small percentage of the dairymen supplying New York City are members of the cow-testing 
associations. There is no doubt that there is a large percentage of cows standing in the herds of dairymen 


producing milk for New York City which are low and unprofitable producers of milk. These animals can 


be eliminated immediately by fattening and selling for beef. They are actually an expense to the dairyman, 
and add an item to the cost of milk which is an improper tax on the consumer. 


Larger Dairies. f 


Another factor which has not received the attention it deserves is the size of the dairy herd itself. It 


makes a great difference how many animals are included in the dairy herd. It is one thing for a farmer to 


devote his time and attention to the care of 


care of a large herd, The cost of keeping 
different, ; 


one dairy cow, and quite another thing for him to attend to the 
a cow by herself and as a member of a larger herd are very 
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It is clear that a number of the expenses included in the cost of production do not increase as rapidly 
as the size of the herd. This is well illustrated in a review of the statistics of 178 herds reported in Bulletin 
No 7 of the Connecticut Agricultural College. | 

When these herds are arranged in order of size, with the corresponding costs of milk production, 1t 
appears that herds of 50 or 60 cows produced milk at a cost of 4.65 cents per quart, while herds of only 7 te 
10 cows produced milk at a cost of 6.67 cents per quart. If only these herds are selected which contain cows 
producing over 6,000 Ibs. of milk per cow annually, we find that there are 85 of these, and that the decrease 
in the cost of production as the size of the herd increases is even more regular. 

The results are shown in the chart on page 76 (reproduced on page 79). 

The figures in this chart in the form of tabulation show the following :— 


Number of Number of Cows Cost per Quart. 
Herds. i in Herd. C. Pence. 
-6 fs ate ig oe a 30—40 4,65 2129 
21 ee a? ci oe te 20—30 4.97 2°45 
re th ta as & 10—20 5.45 2°68 
13 bi ci Fre es ce 7—10 5.92 292 


Collective Hauling. 


Statistics from 11 milk shipping stations show that 453 farmers’ wagons are used to haul to the station 
1,181 forty-quart cans of milk. This is a little less than three cans to a wagon, the average distance of the 
dairy farms being under three miles. On a two-horse country truck it is possible for one man to haul 30 forty- 


quart cans of milk. Through collective hauling by such trucks at these 11 stations it would require only 44 
such wagons to haul the same milk that was hauled by the 453 wagons. 


If these figures should be applied to the entire milk supply of the city, it would mean that there were now 
12,000 farmers’ wagons carrying milk from dairy farms to shipping stations, which could be carried by only 
1,250 wagons. In other words, there are ten times as many farmers hauling milk to shipping stations as 
there need be. These figures are probably somewhat exaggerated, as many large shipping stations have 
instituted a system of collective hauling. It seems certain, however, that the duplication of wagons hauling 
milk to. country shipping stations is much greater than the duplication of wagons delivering milk in the 
city. It is obvious that the saving through the institution of a proper system of co-operative hauling would 
be very great, and that this saving would be felt by the consumer who eventually must pay the bills for this 
service. 


Collective Buying of Gravn. 


The largest single item in the cost of milk is the cost of grain. Little success has resulted from attempts 
so far made at collective buying. The dairymen shipping milk to New York City use approximately 671 car 
loads of grain per month, each car carrying 25 tons, amounting to 16,780 tons of grain, at $55.00 per ton, 
which is $923,230.00 per month, or $11,078,760.00 per year. This makes the dairymen supplying milk to 
New York City, as a group, the largest single customer of grain in the world. It seems fair to assume that 
if this grain were purchased through one agent, and the size of the order were guaranteed, some consideration 
ought to be given to the size of the order. Inquiry of one of the largest grain merchants of the New York 
Produce Exchange has elicited a reply which is in part as follows :— , 


“The ordinary dairyman is not usually in a position to buy feed in car load lots, and must there- 
fore buy from a retail dealer, who must charge about 10 per cent. more than he pays for the goods, 
and not having storage capacity must also buy frequently, preventing him from availing himself of 
markets when they are lowest. Collective buying through a purchasing agent of immense quantities 
makes possible purchases whenever the markets warrant, and the buying of enough to tide over what 
might appear to be a steady rising market. Under these conditions there should be saved at least 
10 per cent. on the purchase of feed, as compared with the system under which feed is now purchased. 


Economies In Distrisution. (Pp. 79-81.) 
Centralising Distribution. — 


In the report of the Milk Committee appointed by the Food Controller for Canada, published November 
24th, 1917, the Committee says that the cost of distribution, or the “‘ distributors’ spread,’’ varied, from the 
evidence submitted, from 2.75c. to 6.50c. per quart, depending on local conditions, and that this excessive 
spread is chiefly caused by the excessive number of distributors, and varies about in the same ratio as the 
number of distributors. For example, in Ottawa, where one dairy handles about 75 per cent. of the milk 
supply, the “spread” is only 3.25c. per quart, while in Toronto, where there are about 90 distributors, it is 
9.20c. per quart. The Committee says, further, the effects of the unnecessary duplication are :— 

(a) Excessive capital employed. 

(6) Excessive dairy costs. 

(c) Overlapping in delivery. 

(d) Excessive loss in bottles. 

(e) Diversion of great numbers of men and horses from productive employment. 


In addition may be mentioned duplication of administration costs, selling costs, properties (including 
real estate, buildings, and machinery, both country and city). 

On this subject Mr. Weiant, President of the Borden’s Farm Products Co., Inc., in his testimony stated, 
“There are operating expenses in the country that are duplicated and could be removed. It would be 
possible to have full cars come through instead of part ears. Pasteurising plants could maintain a full flow 
and at a maximum capacity. Wagons could be filled to capacity and operated in a small area. If the plan 
were worked out completely, there would be necessarily no duplication. I believe if the dealers are given an 
opportunity to work on that problem they will solve it. 

The data collected by this Committee shows that there is duplication of effort in the country at collecting 
stations, inefficiency in transportation because of broken car load lots, duplication in hauling from railroad 
platforms to the city, duplication of bottling and pasteurising in city stations, and, above all, duplication 
in the delivery wagons on the streets. 
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Statistics of the delivery system suggest saving that would result from the elimination of competition 
and the substitution of a single-service delivery. The statistics for the New York City are as follows :— 


Bottled Milk Supply i: e; Fe Ae) rer inh 704,318 quarts. 
Milk in Cans Mey ay DS, ye ih ae Ly 896,405 X 
Retail Wagons mh es oe ye oy sh bik 4,978 3 
Wholesale Wagons ne a ie a ia By 1,522 7 
Average Load of Retail Wagons pe: AL ry th 142 . 
Average Load of Wholesale Wagons ... oh 14-7 cans. 


Investigation shows that the minimum load for a retail wagon is 428 quarts, consequently if the total 
volume of retail milk, amounting to 704,318 quarts, were carried on retail wagons handling only full loads, 
the bottled milk of New York City would be handled by only 2,248 retail wagons instead of the 4,978 
actually in use at the present time. This would mean only 45°3 per cent. on the present number, or a saving 
of 54:7 per cent. of the total. 

In wholesale milk the minimum load for a two-horse wagon operated by one man is 75 cans per day. 
If all the wholesale milk, amounting to 896,405 quarts, or 22,410 cans, were carried on wagons handling only 
maximum loads, the number of wagons required would be only 300, as compared with ihe 1,522 wholesale 
wagons now operating. This would be a saving of 81°3 per cent. 

These estimated savings of 54°7 per cent. on retail wagons and 81°3 per cent. on wholesale wagons are, 
of course, ideals assuming a perfect delivery system in every section of the city and that every wagon carries 
only a full load. Under practical conditions this would be impossible, even if delivery were in the hand of a 
single public service corporation. 

For a number of years milk has been retailed in Philadelphia for 2 cents less than in New York City. 
Philadelphia retail loads have averaged 300 quarts to the wagon, while in New York retail loads have 
averaged less than 200 quarts to the wagon. This difference in load is chiefly responsible for the difference 
in retail price. 

In the city of Ottawa, Canada, 75 per cent. of the business is in the hands of one distributing firm, 
which operates at a margin of only 3.25 cents above the cost of production, as compared with the margin of 
distribution in Philadelphia of 5 cents and in New York of 7 cents. 

The Milk Committee appointed by the Food Controller for Canada reported on November 24th, 1917, in 
favour of the ‘‘ unification and reorganisation of the milk distributing business,’” and cited the experience 
in the adoption of a single delivery system of the City of Regina, Saskatchewan, where a net saving of at 
least 14 cents per quart over the previous cost of milk resulted from the adoption of this system. 


SUMMARY OF FOREIGN AND COLONIAL LAWS OTHER THAN THOSE OF UNITED STATES 
RELATING TO MILK. 


Classification.—Laws relating to :— 
Milk. 
Certified Milk. 
Pasteurised Milk. 
Sterilised Milk. 


Mixx. 
JANADA. (Vovember 14th, 1910.) 


Definttion.—Fresh, clean, and unaltered product, obtained under proper sanitary conditions, of healthy 
cows, excluding that obtained within two weeks before, and one week after calving, and contains— 
not less than 3°25 per centum of milk fat, and 
not less than 8°5 per centum of milk solids other than fat. 


CoMMONWEALTH oF AUSTRALIA. Statutory Rules, 1913 347. 


Definition. —Mlk shall be the milk of cows, whether mixed or not; it shall contain not less than 3:0 per 
centum of butter fat, nor less than 85 per centum of solids not butter fat. 


Souru Ausrratta. Sale of Foods and Drugs Act. No. 968, 1908. 


Section 25 gives powers to fix standards. 
Section 31 prohibits sale of milk of diseased cows. t 
VicroriAa. Standards of Foods and Drugs. 1916. 
Rtn es ae from udder of healthy cows, excluding that of seven days after parturition. It shal! 
contain : — | 
not less than 12°0 per centum of total solids, 
not less than 8°5 per centum of solids not fat, 
not less than 3°5 per centum of milk fat, 
nor more than 0°9 per centum of ash, nor any foreign substance. 
Note this excludes any preservatives, but does not exclude milk in month before parturition. 


Tasmania. Regulations under Food and Drugs Act, 1910. 


Definiiion.—Milk shall be the normal, clean, and fresh secretion obtained by completely emptying the 
udder of the healthy cow, properly Fegl and kept, excluding that got 15 days immediately before and 10 days 
after parturition. ; 

It shall contain more than 8'5 per centum solids not fat, 

shall contain 3°5 per centum milk fat, 
shall contain 12°0 per centum total solids. 

The freezing psint of milk shall be not higher than 0°55° C. 

Further regulations prohibit the handling of milk by persons suffering from phthisis, chronic cough, 97 
venereal disease; and also prohibit the exposure of milk to contamination by dust or flies. | 
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These regulations, which came into force on September Ist, 1911, would tend to secure the handling 
of milk under clean conditions. 


Western Avsrratta. Health Act of 1911. (No. 34). 
__ Section 169. Excludes—Impure and unwholesome milk; or milk from diseased animals; or milk 
obtained within 30 days befere or 5 days after parturition. 

Section 172. Prohibits the sale of stale milk. 

This prohibition is important as it forbids the sale of milk once sent out for delivery and returned to 
the retailer, except for industrial purposes. Such a prohibition prevents the sale of milk already stale but 
treated or pasteurised to prevent its being obviously sour. Such milk contains the products of bacterial 
activity, and differs chemically from pure sound milk. It frequently curdles when warmed in the house 
of the consumer owing to these chemical changes although not obviously sour when purchased from the 
retailer. 
Western Austratia. Regulations under Health Act (Amendment) of 1918. by 

Definition.—It shall contain 8°5 per centum solids not fat; shall contain 3°2 per centum milk fat; shall 
contain 11°7 per centum totai solids. 

The remarkable feature of this definition is the low content of milk fat permitted, viz., 5°2 per centum. 
The next lowest, New Zealand, requires 3°25 per centum, but all the other Australasian colonies stick to 3°5 
per centum and this appears sufficiently low to include genuinely sound milk. 


New Zeatanp. Legulations under Food and Drugs Act. 


Definition.—Milk shall be the normal, clean, and fresh secretion obtained by completely emptying the 
udder of the healthy cow, properly fed and kept, excluding that got during seven days immediately follow- 
ing on parturition. 

It shall contain not less than 8°5 per centum solids, not fat; shall contain 3°25 per centum milk fat. 

Tt shall not contain any added water nor any foreign substance. 

This definition, though allowing a low content of milk fat, expressly excludes the addition of any 
preservatives. 


Denmark. Sekretaeren, Landburgsministeriet, Kobenhavn. 11/4/19. 


‘Just now (11th April, 1919) nothing can be said about the proper fixation in normal times of the 
lower limits for fatty substances or total solids.’ Landburgsministeriet, Kobenhavn. 


Swirzerntanp. Regulations—Berne, 1919. Manuel Suisse des Denrées Alimentaires. 


Definition Milk from well-nourished cows; specific gravity, 1:030 to 1°033; fat content,, minimum 
3 per centum; total solids, minimum 12 per centum; glade other than fat, 8°5 per centum; acidity, 
maximum 9°; freezing point, between 0°54° and 0°57°; clotting in less than 20 minutes; leucocytes less 
than 0°05 per centum by volume. 

This is a somewhat exhaustive definition. 

As regards the freezing point, it is suggested that tuberculosis, and other febrile disorders, will raise 
the freezing point of the milk from such diseased cows to 048° C. 


CERTIFIED MILK. 


CANADA. 


“Milk sold as certified milk shall comply with the following requirements :— 
(a) It shall be taken from cows semi-annually subjected to the tuberculin test, a1 
reaction, 
(b) It shall contain not more than 10,000 bacteria per cubic centimetre from June to September, 
and not more than 5,000 bacteria per cubic centimetre from October to May inclusive. 
c) It shall be free from blood, pus, or disease producing organisms, 
(d) It shall be free from disagreeable odour or taste. 
(e) It shall have undergone no pasteurization or steriliz 
tives. 
(f) It shall have been cooled to 45° Fahr. within half an hour after milking, and kept at that 
| temperature until delivered to the consumer. : 
g) It shall contain 12 to 15 per centum of milk solids of which at least 3°5 per centum 1s fat. 
(h) It shall be from a farm whose herd is inspected monthly by the veterinarian, and whose em- 
ployees are examined. monthly by a physician. 
These regulations for certified milk are precise and somewhat exacting. One of the most important 
s (e) in that it requires the milk to be produced under clean conditions, and does not allow any doqiprine 
or “cooking” of dirty milk to pass the requirements of (0)... This means that the milk is sold to he 
consumer without any of the chemical] changes produced by either bacteria or heat. The value of fresh 
milk as an infant’s food depends in part, at least upon the presence of certain accessory food substances or 
vitamines, and as these are unstable it 1s important that the milk is subjected to no treatment that may 


estroy them. 


1d found without 


ation, and be free from chemical preserva- 








PasteuRIsSED MILK. 


anapa. (Ottawa, November 14th, 1910.) Department of Inland Revenue. Standard of Quality. 
a : : ‘ik is 1m S > hoili sufficiently to kill most 
Definition.—Pasteurised milk is milk that has been heated below boiling, but su J 
f Gh decanicns present; and immediately cooled to 45° F. or lower, and kept at a temperature 
ot higher than 45° F. until delivered to the consumer, at which time it shal] not contain more than 10,000 
bacteria per cubic centimetre. 
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Note that this is rather a vague definition. It does not prescribe any definite period of heating or 
temperature to be attained; neither is it specified that the heating must suffice to kill the commoner 
pathogenic bacteria, e.g., B. tuberculosis. 

The Dominion Dairy Conference, held at Ottawa, November 25th—28th, 1918, in their report on page 
14 change the bacterial content to 100,000 per cubic centimetre, without reason given. 

Further on page 57 they record a recommendation for the pasteurisation of milk and cream in the 
manufacture of all butter made in Canada, and urge its adoption at once. 

After discussion, wherein lower temperatures were condemned as ineffectual, the Conference decided 
that the standard minimum for pasteurisation should be a temperature of 170° Fahr. held for at least 
ten minutes (page 75). . 

This recommendation of the Conference on the pasteurisation of milk for butter-making is further 
supported by a resolution (page 78) that the Dominion Government be requested to make it compulsory te 
pasteurise or sterilise all dairy factory by-products. 

The importance of sterilising dairy factory by-products, e.g., separated milk, was demonstrated by 
reference to the large proportion of swine affected with tuberculosis, the number for all Canada being 19°04 
per centum. Dr. F. Torrence, Veterinary Director-General, points out that this tuberculosis arises by 
infection conveyed in milk from tuberculous cattle (pages 75 and 76). ) hg ? 

If there be a necessity to pasteurise milk and milk by-products to save swine from tuberculosis, it 
adds another argument to the case for the protection of the human subject from infection by the same 


means. 


PASTEURISED MILK. 


CommMonweaLtu or AusTRALia. Statutory Rules, 1918. 347. ; 
Pasteurised means subjected to heat in such a manner as to destroy fully developed micro-organisms but 
not necessarily ‘the spores thereof. | 
This definition is rather an explanation of what happens to milk subjected to heat than a requirement 
of any specific process. It depends entirely on what bacteria are at present in the fresh milk. 


Vicrorta. Standards of Foods and Drugs, 1916. 
Definition.— 
Pasteurised milk is milk heated to 156° F. (69°C.) for 20 minutes 
165° F. (73°9° C.) for 10 minutes 
170° F. (76°7°C.) for 5 minutes 


and immediately cooled to 10°.C. 

Tt shall not contain any living Bacillus coll. 

Note that this specification insists that pasteurised milk shall be free from B. coli, one of the chief 
putrefactive organisms found in milk. . 
Denmark. Sekretaeren, Landburgsministeriet, Kobenhavn. 11/4/19. 

Pasteurisation is understood to mean the heating of milk to 80° C. 

The test, devised by Dr. Sterch for testing whether milk has’ been heated sufficiently, depends on the 
fact that the enzyme peroxidase contained in fresh milk, is destroyed at this temperature. Hence heated 
milk fails to give an indigo blue colour reaction with .paraphenylendiamine and hydrogen peroxide. 


SWITZERLAND. Manuel Suisse des Denrées Alimentatres, Berne, 1919, 

Definition.—Pasteurised milk is milk freed of pathogenic organisms by heat at a temperature below 
boiling point, and whose keeping qualities are a little better than unheated milk in consequence of the 
destruction of lactic fermentation. The important question as to the freedom of pasteurised milk from 
Bacillus tuberculosis can only be solved by inoculation tests. 

This definition of pasteurised milk is vague, but the addition of the rider in the last sentence shows 
that Swiss authorities accept nothing short of boiling as an efficient means of destroying B. tuberculosis 
in milk. 


Canapa. (November 14th, 1910.) 

Definitton.—Sterilised milk is milk heated to 100° C. or higher, sufficiently to kill all micro-organisms 
present. It must be delivered sterile: and sold in closed containers marked ‘‘ should be used within 12 
hours after opening.”’ ht) . 

This definition is precise. But the caution as to use within 12 hours is needless and founded on the 


- erroneous idea that, in the absence of lactic acid fermentation, milk is more liable to putrefactive changes. 


Dominion oF NEW ZEALAND. 


New Zealand Government Offices, 
| 415, Strand, W.C.2. 
31st July, 1919. 
Sir, 
Furruer to your correspondence with the Veterinary Officer in March last, in relation to the public 
administration and legislation governing the milk supply in New Zealand, I now have pleasure, by direction 
of the High Commissioner, in stating that, having forwarded your enquiry to his Government, he is now in 
receipt of a reply over the signature of the Minister of Agriculture. A full copy of this is enclosed herewith, 
and the information will, it is hoped, be of assistance to your Department. 
I am, Sir, 
Your obedient Servant, 
(Signed) P. OSBORNE, 
Secretary to the Department. 
G. Monracur Harris, Esq., | 
Intelligence Department, 
Local Government Board. 
Whitehall, S.W.1. 
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From the Acting Prime Mrntster to the Hiau COMMISSIONER. 


. 29th May, 1919. 
Memorandum for the High Commissioner for New Zealand, 413-416, Strand, W.C.2. 


I have to acknowledge receipt of ypur letter P/O./C/M. No. 1692, of the 20th March, covering copy of 
one to you from the Intelligence Department of the Local Government Board asking for information 
regarding the pasteurization and grading of milk in New Zealand, and, in reply, to inform you that no official 
definition of the terms pasteurization, as applied to milk and cream, has yet been adopted in New Zealand, 
It may be mentioned, however, that all cream for the manufacture of creamery butter intended for export 
or for sale on the local market is pasteurized. The temperature to which the cream is heated varies from 
176° to 200°, according to the class of cream dealt with. This system was introduced about twelve years ago 
under the direction of the Instructors of the Dairy Division, and has since been continued with much success. 


The same principle has also been introduced at cheese factories on a modified scale. At a large number 
of these the milk is pasteurized, but in this case it is not found expedient to raise the temperature much 


above 160°, owing to the fact that the manufaciuring process is interfered with when higher temperatures 
are used. 


Grading of Milk. 

No arrangements are in existence for the grading or classifying of milk, as sold to the public, and no 
restriction is placed thereon apart from the regulations under the Sale of Food and Drugs Act, whereby the 
milk must be up to the standard required in the case of the percentage of butter fat and milk solids other 
than fat, together with the control exercised in connection with the registration of dairies from which milk 
is received for human consumption. 

A voluntary system of cream grading has been introduced by a number of the dairy companies, and the 
cream received is therefore classified according to its flavour and general condition. Two grades have been 
_ adopted, and a lower price is paid for that of the second grade. All cream is paid for on the basis of its 
butter fat content—second grade usually at the rate of 1d. per Ib. less than that of first grade. 


(Signed) W. D. S. Macponarp. 
For the Acting Prime Minister. 


RESULTS OF THE EXAMINATION OF MILK SUPPLIED BY 28 DAIRYMEN TO MOTHERS 
ATTENDING SEVEN LONDON SCHOOLS FOR MOTHERS. 
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No. of Presence or 
No. Date. Description of shop. Bacteria absence of Tubercle. 
perec. | Bacilli Coli. 
1916 

1 July 4 | Cowkeeper... ode re “oe 98,000 Present No evidence 

2 i Dairy and Post Office... vee 500,000 ¥ m 

3 e Dairy selling eggs and butter te 3,300,000 ¥ if 

4 ” 11 ” ” ” ” ” “ial 11,000,000 ” ” 

5 - Dairy ... Sr ae ne aA 860,000 - 7 

6 ee one ae whi wa 9,000,000 i i 

4 ms . apcre re alec a 700,000 " 7 

8 4, 18 | Dairy selling biscuits and tinned food 1,190,000 s be) 

9 - Dairy selling eggs, butter, bread, etc. 4,800,000 ¥. Microscopic evidence confirmed by 

guinea pig test. 

10 - Cowkeeper... “cP via ... | 65,400,000 is No evidence 

11 * Dairy selling ham, cheese, butter, etc. | 1,070,000 % . 

12 arate oh, Dairy ~s.. “a ae He aed 279,000 i 

13 Fe Dairy selling tea, butter and bread 531,000 i I 

14 Aug. 29 | Dairy ... a as eee ua 3,695,000 . : 

15 Sept. 5 eis va Be ar ati 13,180,000 a 5 

16 » 20 | Cowkeeper ... “a ces oP 2,250,000 © . 

17 < Restaurant ... owe are Ze 5,780,000 a - 

LS os Dairy selling eggs and butter ae 1,650,000 3 . 

19 a Dairy ... ea ie ee fs. 8,590,000 - ss 
20 Oct. 9 | Cowkeeper... a a. ... | 12,590,000 , 
21 ai Dairy selling ham, eggs, butter, | 20,300,000 4 * 
; tinned foods. 5,000,000 Pe ie 
22 ‘i Dairy ... bee nt wah aes 466,000 in aaa ; 
23 * aren oes ase oe Sas 1,564,000 A Microscopic evidence confirmed by 
24 ‘i Ati s. = dos ee sae guinea pig test. 
25 A + ae Ane Weta ect ses 300,000 *; No evidence 
26 wae aw te er Bo Pe 6,600,000 - ss 
27 Noy. 14 | Milk dealer and general provision | 104,300,000 - he 

merchant. : a a 

No. an i No. of Bacteria per c¢.c. ie Tubercle. 
28 | *April 4 12,500,000 | 280,000 | Guinea pig test confirmed by microscopic evidence. 





* Sold by a London dairyman as “ Certified Milk, in Glass Bottles. Direct from Farm to Customer.” 


ALCO ; : 
It will be noticed that every sample containe ‘Paeitlug , a micrd-organism derived from manure. 
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